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Hawaii's Vanishing Species 












Valley, botanists Ken Wood, foregro’ 

Steve Perlman risk their lives to rescue 

Hawaii's imperiled plants from extinction. 

Out of reach of goats and other alien invaders, 

such cliffs are among the last strongholds of 

the state's native flora. With the unhappy y¢ 
distinction of being the country's 3 
endangered species capital, the Hawaiian Islands 

have already lost hundreds of original 

life-forms while hundreds more teeter 





on the verge of oblivion. 








Descended from a California wildflower, the flamboyant Haleakala 
silversword offers a shining example of adaptation. A few hundred 
castaway species, marooned on these once lifeless volcanic out- 
posts by winds and tides, blossomed into at least 8,800 endemic 
plants and animals. The process begins afresh along Hawaii's 
southeast coast as molten lava lays a new foundation for life. 
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Tomiainland eyes, this musical gl. 
on Maui appears as Hawaiian as the 

hula. In fact, none of the plants 
nourished by Wailua Falls are native. 
[Introduced competitors have oats 
usurped much of the islands’ natural — 
heritage, so that today even the lei, 

or flowered necklace, is typically 

strung with foreign fire. 














Handled with care, Cooke's 
RoR Oo (below } is one of 
scores of Hawaiian plants 
whose survival depends 
on cultivated specimens 
nurtured in botanical 
gardens, As go the plants, 
so go the birds thal 
evolved with them, The 
Tian S bill (facing page) is 
specialhy suited for sip- 


ping nectar from long- 


throated native lobelias., 





HE PIGS ARE OUT THERE. We See their hootprints, 
their mud wallows, the plants they've enawed and 
crushed. This tract of forest, one of the most pro- 
tected tropical rain forests In Hawaill, does not 
look healthy, Casey Cho and Howard Hoshide, 
large men in camotuflage clothing, walk lightly 
The hunting dogs dart ahead of us through the 
thick brush. 

We are not out here today lor sport. Moward and Casey 





work full-time for Hawaii Volcanoes National Park on the Big 
Island of Hawaii, hunting the feral pigs that are destroying 
this rare ecosystem. Casey slashes through tree ferns and tan- 
gled vines with his trail knife. Then, from a distance, we hear 
the muffled bark of a dog pursuing a pig 

‘Got one!” Howard cries 

We take off through the forest, leaping over logs and sliding 
between muddy branches, The barking fills the afternoon air. 
The voice of another animal, hoarse and desperate, soon rises 
above the din. “Sounds like a big one,” Howard vells back 
over his shoulder, We arrive al a clearing to see 4 sow pinned 


bY the dogs and squealing in terror 





Casey approaches the pig with his knife poised. He avoics 
hunting with guns as much as possible —the 
sound of gunfire sends the forest’s- pigs into 
hiding. Piacing his right foot.on her neck, 
Casey quickly severs two major arteries and 
the windpipe. She collapses in the mud 
Scenes like this occur in Hawail every cay, 
where wildlife managers are scrambling to set 
the islands’ natural balance right, to wnele 
some of the environmental damage humans 
have wrought. Agriculture and development 
long ao obliterated the islands’ wilder side 
in most of the lowlands. But away from the 
beaches and golf courses, in the high moun- 
tains and the isolated valleys, the last refuges 
for a unique natural heritage are tinder siege 
of another sork. These areas are threatened by 





Introduced spocies—the pigs we were chas- 
ing, for instance —that have destroyed much 
of the native landscape and the creatures that 
rely on il 

Por weeks field specialists have escorted 
me through the islands’ misty forests, point- 
ing out native marvels like flowers that 
match the shape of birds’ beaks. They told 
me about ferns that resemble four-leat 
clovers, predatory caterpillars that ambush 
insects, and wei bugs that live on icv 
MmounLAintops, surviving on tiny bisects delivered by the wind 

There was a celebratory aspect to this litany of wonders, but 


ELPARETH Rovte is a freelance writer who lives in New York. Her 
articles have appeared in Harper's, Outside, and the New Fore Times 
Maracine, CHRIS JOHNS's photographs: of Hawa were featured in the 
recent National Geographic Society book Aewertt's Aidden Treasures 
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it was overshadowed, always, 
hy a sense of loss. 

The plight of endemic 
species has become so dire 
that conservationists call 
Hawaii the endangered 
species capital of the nation. 
Although its islands repre- 
sent just two-tenths of one 
percent of total U.S. land area, 
three-quarters of the nation’s extinct | 
plants and birds once lived only in Hawaii. 
More than a third of the 526 plants and the 88 
birds on the U.S. endangered and threatened 
species list come from there. 

Remote oceanic islands like Hawaii are 
more vulnerable to ecological invasion than 
any other landmasses, Only a few types of 
birds, insects, and plants colonize such 
places, often evolving into scores or even 
hundreds of unique species, These islands 
shelter no large lancl mammals or reptiles, 
only creatures that gradually lose their natu- 
ral defenses against such precators 

The causes of Hawatian species’ decline 
are numerous and complicated, but if con- 
servation hiologists had to name the most 
Slenificant threat to native rain forest species 
loday, they would, without hesitation, indict 
the feral pig. 

Sloshing through the forest with Casey and 
Howard, I can easily see why. In search of 
grubs ancl worms, pigs uproot shrubs and 
rototill the soil with their snouts. ‘They sow 
seeds of alien plants in their droppings. Those 
sedis grow into tangles of vines like the South 
American banana poka and small trees like 


14 


Requiem orrecovery? 






the Brazilian strawberry guava, 
which form dense thickets that 


Non-natives such as rats anc 
mongooses also spread alien 
seeds, and goats aleo devour 
fragile tree shoots. But pigs are 

more destructive and more 
widespread. Despite the best 
efforts of hunters, as many as 
4,000-pigs remain in the park; more 
than 100,000 roam the islands. 

Fewer pigs in Hawaii seems like an idea 
Hawati's people would easily accept. But 
the pie has become a flash point in a conflict 
between hunters who want to maintain a 
sizable population for food and sport-and con- 
servationists who wish to eradicate pigs in 
certain areas to protect native flora and fauna. 

Conservationists, who work in state re- 
serves and federal parks and for private orga- 
nizations like the Sierra Club and the Nature 
Conservancy, stress that the loss of even one 
species may contribute to the decline of entire 
ecosystems and that native plants-and ani- 
mals contain genetic information that could 
lead to new foods and medicines. 

They know that the survival of hundreds 
of endangered species now depends on hu- 
man mtervention. Their work crews kill feral 
animais, erect fences to keep ungulates away 
from fragile plants, breed birds in captivity, 
pollinate flowers by hand, and destroy non- 
incigenous plants. By restoring and main- 
taining healthy ecosystems, conservationists 
hope to give Hawaii's native species the 
respite and protection they need to survive, 
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arth s most remote 
archipelago harbors 
more than a third of the 
birds and plants on the 
U.S, endangered and 
threatened species list 
Mast find refuge among 
Uplands too steep for 
development, such as 


the hoolayw Range, which 
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Ka hy ale la Wwe 


overlooks Honolulu 
(below). More thana 
quarter of Hawaii's land 
remains unspoiled, 
civing Conservationists 
cause for hope. “Com- 
pared With most states 
we Ve gota lot to work 


with, says the Nature 
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f'S RAINING LIGHTLY 25 Ed Misaki and 
[ walk through the rain on of the 
Kamakouw Preserve. Ed manages the 
2.77 4-acre preserve for the ag Con brellas, endemic ‘ape ape platits dwar 
servancy here on Molokal, one of the 
least dpvechaped of Hawaii's seven inhabited 
islands. He leads me through the dense 
understory. (real troughs of | suck at Our grazing, and other assaults that have 
rubber boots, Fallen trees clutter the 
narrow trail. Thick, velvety moss 


Unifurling leaves as big as beach um 


a 1921 visitor to the Waikamol rain 


forest on Maul. Spared the logging, 








oie | 
Bhs 


anc tall ferns crow atop the logs, hid- 
ingevery inch of ground. Everything 





SSolt, oozing, decaying, wel. When 
we walk off trail, the forest thickens, 
ihe light grows dim. It seems as. if 
Ed's picking out the densest routes 
but then, with a few slashes of nis 
machete, a curtain of green drops to 
the forest floor 
We come to 8 tree fern, eicht fee 
tall, ‘bi dead in the mud. its feath- 
ery leaves are crushed and dirty 
“A og did that,” Ed says. “They 
knock the ferns over and eat them,” 
Th ese cic] rT nate fers have no defenses 
ralinist the annals 
*Tt's all about molation,” Ed ex- 
plans “Hawaii is the most isolated 


island group in the world. Amd it be 





ese Voloank peaks with 
no life on them. Once life arrived 
msects blown by the wind, seeds car 
ned by birds, the wind, or ocean cur 
rents—it developed with Iittle 
influence from. the outside world.” 
wo land reptiles or amphibians 
could swim that far, The only mam- 
mals that annived under their own 


FAN AS ust t 


steam were the hoary bat and the 


monk sea! 
We 4| wh on Lhroueh thie forest Eid 








stops short. “Oh, wow,” he says. “Take a mutated ancl didn’t spend energy making an 
look at this.” He points to the delicate pink ail could spend more energy making bigge 
blossoms of a mint vine and plucks a leaf for fruits or flowers,” 

me to smell. [t has a slight fragrance, but I'd From a biologist's point of VIEW, rapa 
hardly call minty. The mint cent =o like this make Hawaii one of the mosi 
pleasant to humans actually deters browsers, remarkable places on earth, sncassind even 


but this plant has no such protection. the Galapagos Islands for the number and 
“Hawallan species didn't need such variety of species that evolved from a com 


defense mechanisms, Ed says. “Some mon ane shim Cine lobehia, for example, 
plants lost their thorns, samme birds lost their diversified into more than a hundred kinds of 
ability: to fly, Tt makes sense: A plant that shrubs and small trees with J-shaped blos- 
in a4 HTS OF Pink, purple, green, or white, One 
“sce "Last Refuge of the Monk Seal.” by Diane H 
frien LELTI n the | inary | Cj hy ATI IWAL Finch-Hke bird racinied | nite Tloare than 
PEG APD 50 species of honevcreeper. Some evolved 
‘i Vvahiomal i re LE ran or a aT heme ame 


soft wind blows shrouds of mist up the fern- 
covered slopes, A dozen shades of green 
shimmer in the light rain. Fed stands beside 
forest, the same tract today (below) is me, chewing absentmincdedly on a blade of 


desolated half of Hawail's original rain 


still tapped for its silt-free water ane grass. For him the valley is not only beautiful 
but also inspiring: More than 90 percent ol 
the plants around Ww are native. 

for environmental research "When I was in school, they didn't teach 
us about the uniqueness of Hawal 
lan species, he says. “oreen was 
green, loday Hawauan children 
learn the difference in classrooms. 
[ed escorts them to this ndge Lo let 


them see and feel the difference 


allords scientists a living laboratory 





Wir ty MILES southeast of 
Alolokat; on the island of 
Maui, the upper reaches 

of Halenkala National Park’s 
Kipahulu Valley hold such a 
wealth of native plants ancl birds 
that access is strictly controlled, The 
National Park Service has declared 
Hey off-limits to the 2.2 mil- 
hon people who visit the island -an 
nually, Figs are banned as well 

park crews strung miles of fence 
across the valley in the late 1980s to 
keep them out 











the va 


‘Lo see this Success story, I join 
steve Anderson, & park resource 
manager, £5 he sets out with his 
sistant, Patti Welton, fora week 
in the field, Steve manages vegeta- 
tion. In a typical week he'll uproot 
OF Spray 





rerhicities on alien plants, 
record the locations of endangered 
species, and check fence lines for 
eaps the pigs could squeeze through 
This morning, at a base camp 
near the coast, he helps his crews 
crossed beaks that are good for prving open prepare for the week ahead. In miant nets 
flower buds or probing bark for maects. spread over the grass they pile up buckets of 








[ 
Others evolved long, curving breaks to drink food ant cans of Water, machetes, fence 
nectar from the lobelia blossoms pests, ran tarps, and other supplies. A heli- 

Today only 21 species of honéyerecper copter arrives to carry the load and the crews 
remain. Fourteen of those are endangered up Kipahulu. 

“T wish [could show you a Molokai creep- From the air [ can see streams roaring 
er,” Ed save wistfully. “But no one has seen down the steep walls of the seven-mile-long 
one since 1963." Ed has searched forsignsof valley, cascading in waterfalls over rugged 
the creeper for ten years, He saw the small cliffs. In the upper reaches, ‘oAi's enue trees, 
scarlet bird only once —a stuffed male speci with small leaves and brilliant red flowers, 
men in the Bishop Museum im Honolulu. dominate the canops 

E.d brings me to the edge of a ndge to look Under the canopy the forest floor undulates 
1,000 feet down into Pelekunu Valley. A with a lush carpet (Continued on page 26) 
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Atleast a thousand creatures thal once enliv- 
ened Hawait’s landscape have vanished since 
Polynesian vovagers—and later Ruropean 
explorers — first set foot here about 1,500 
Vemrs age: Having evolved in isolation, native 
(ecis Were nol equipo to survive the on- 
jJlaughtof predators and competitors intro 
duced with human arrival. Among the first to 
go were 20 species of Mightless bircs—easy 
orey for hunters—incluciing the lange tortotse- 
jawed mou nolo, foreground, known today 
only from keletal remains 

[his painting offers. an over-the-shoulder 
cimpse of some of Hawaii's bygone creatures 
ind others now living on borrowed time 
More than 60 native plants and animals are 
portrayed. Uf the 27 birds included, 15 are 
extinct, four are probably extinct (neither the 
Kau ‘ohiolod nor the Molokai creeper, for 
Instance, bas beer stehterd in more than 30 
VERS), and ten are encangercl 

Muony of the state's 150 recognized ecosvs 
tems have been blended in this composite 
scene, trom sea-level marsh at the bottom of 
the painting to alpine desert at the top. Binds 
and other animals are grouped on or nea 
vegetation common to their habitars. Natural 
communities assocated with wet, windward, 
northeast-facing slopes are depicted on the 
right, while those that occupy drier, leeward 
slopes appear on the left, 
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Trailing hunting dogs through the thickest 
reaches of Hawaii Volcanoes National Park, 
rangers conduct a search-and-destroy mis- 
sion for feral pigs. “It's like warfare,” says 
Larry Katahira, a park resource manager, 
of the grueling, hazardous hunts. “Many of 
the dogs get hurt.” As for the estimated 
4,000 pigs that ransack the park, rangers 


purge about 300 a year from areas subse- 
quently kept pig free by fences, 





m) | 





Proud to be a pig hunter: Holbron 
Bustamente's wild boar tattoo (above) 
reflects the importance of swine in tradi- 
tional Polynesian culture. Conservation- 
ists counter that today's tusked 
troublemaker (left) is more akin to the 
European boar than to the small, domes- 
ticated pig ancient Hawaiians imported 
aboard their canoes. 
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Oiiarded by sturdy fencing, healthy forest inside Hawai Volcanoes 


National Park, at left, abuts scrubby rangeland now roamed ty cattle 


and feral goats and pigs but slated for protection. Seventy miles 


offence encloses about a third of the 
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COL a CONSE MINA re POPES in Loder 


Hawaii, at Jeast on the islands’ windward, 
wet sicles, looked like this,” Steve tells me 
over the roar of the engine. 

Irv to imacine the first Polynesian set 
ters, who beached their canoes. on the Big 
Island about A.D. 400, exploring this forest 
hunting birds for food and for their colorful 


feathers, gathering leaves for mecticine 


beu 


[These original Haw alas were nol a 
benign i Presrnce 35 once wis thought “Uhe 
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tne Dine by rower Wilh bern — bre et- 
irs Aananas. 2ucarcane. tan Phe 
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brought small pits. Lheir presence led to th 


‘“hiaction of at least 65 species of Gircds 


Captain James Cook, who arrived in 1778, 
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Runoif from sugarcane fields and slopes prone to landslides stains 


Kauai's Anahola Bay after a downpour, Hawaii suffers soil loss al one 


of the highest rates in the nation. Consequences mnchude fouled 


streams and coral reefs smothered by silt 


fence. The camp is an eight-by-eight-by- 
eight-foot metal-roofed cube with three 
rope hammocks slung one above the other, 
A deck runs around the cube. Rats rin 
around the deck, 

Kats came ashore in Polynesian canoes ancl 
European ships. The rats ate bird eges and 
spread ilien seeds carried in their fur and 
droppings. Trappmeg rats in thick. rain forest 
docsn t make sense, so Steve's colleagues 
have been granted federal approval to poison 
rats near bird-nesting areas, 

‘Today Steve and Patti will inventory 
plants between Charlie Camp and Ginger 
Camp, our destination at 3,150 fret 
wondering what fauna we'll see at Ginger 
and why we've allotted six hours fora [two- 
mile route. [soon find out. The valley 1 
steep, with trails notso much marked as 
snevested by sninpets of bloe plastic ted to 
shrubs. The idea is to take a step into the 
thigh-high green mystery and hope your foot 
its solid ground. Invariably, [ stumble over 
hidden logs, trip on roots, slide in mud. It 
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Hawes Vanishing Spacies 


rams 250 inches here each year, and it's rain- 
ing now. Hard 

As we walk, Patt and Steve poke al 
plants. The Cores alligata, a grassy marsh 
plant, is spreading at the fenee line—a native 
flourishing. Patti is ecstatic about a blue- 
petalecd Lobelia erovane also growing natu 
rally along the ground. “This is great!” she 
yells. “Yeah, terrific,” says Steve, turning to 
me, “They've got pretty weak stems, 
so... He doesn’t have to finish. I know by 
now what that means. No pigs. Success 

We hear the guttural calls of an endan- 
gered crested honeycreeper and spot an ‘ipa- 
pine—p red honcyereeper with a short, 
curved bill used for gleaning nectar ancl in- 
sects from blossoms. Somewhent oul there in 
the rain and the fog are the enclangered wukw- 
pu'u and “dkepo, Like all Hawaii's native 
birds, these honeyereepers are threatened by 
diséaces like avian pox and malaria and by 
non-native birds that compete with them for 
food ancl territory 

Avian disenses along with competition 








and habit mi Poss 
) the extinction of 27 spe 
pibgesias of birds since the sioal 
of Captain Cook 

Researchers reacily ackmit that they don't 


from newcomers, predation, 
have contributed t 
cies and 


all the biological intricacies of the 
But they do know that even 
rein 


ince rstand 
Hawaiian forest 
seemingly innocuous interactions with fo 
+ tes often affe 
“Pigs threaten native birds,” 
“They hollow out giant tree ferns to eat the 
starchy core, Then water collects in the 
stems, and mosquitoes breed: in these li 
pools.” Mosquitoes, which: 
Hawa until the 1820s— probably in a whal 
er s water casks—spread avian malaria 
throughout native bird populations that had 
One of the few 


[" 1 rm 
t the health of natives 


Steve save. 


ttle 


dicin’t reach 


- a" P k nt : 
no resostance to the disease 
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Weeding oul non-indigencis plants, a 





ark Service empiovee takes a swipe 
at Fahl’ ginger, one of the most prob- 
lematic of the X00 or so species threat- 
ening to crowd out native flora. To 
stem the flow of exotic animals, bea- 
dies are trained to sniff out unwel- 


come arrivals at the Honolulu airport 


ways of fighting itis by remoy ing the pigs 
Unraveling the complexities of 
decline takes time. (soats in Haleakala Crater 
were long blamed for the demise of the wl 
versword, & Silvery green plant that grows for 
betore it sends up a tall 
bursts into huncdreds of magenta 
After that one spectacular 


SDC if : 


as long as 50 years | 
apie thse 
flower tees 
bloom the plant cies 

Argentine ants appeared near the rim of 
the crater in the mid-1960s, but it 1 
ntists realized that the ants were 
preying on the native yellow-faced bee, a key 
pollinator of the silversword. If the silver- 
sword disappears, not only will 
Seen a strange and radiant plant but also 
the bee will lose one of tts food sources and 
the world will lose a library of chemical com 
pounds and a linkin the evolutionary chain 
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the park has fad 
wshness of 
Kipahulu Valley inside the pig fence 
proves that 
dence of humans 
the forest, We pass small square 
eated with blue tape, for the stucy of changes 
In vegetation. We pass several garbage bags 
that a crew has filled with edAil ginger, an 
import from the Himalaya. 
“Ginger forms & dense carpe 
anvihing cise from taking root. 


“And it's frost toberant,so it could grow big 
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ame plants 
if one weed was killed, another would s 
lip in its place 
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Thus sometimes tt seems that no sooner is 
one problem solved than another emerges: 
Intensive hunting rescued the Haleakala 
suiverswords from the goats, but now the 
Argentine ants threaten the piant’s long-term 
survival by preying on the vellow-faced bee 

None of this dampens Patti and Steve's 
enthusiasm. [t's jate afternoon and raining 
harder as we make our way downhill, but 
they still seem jolly, dashing off trail to show 
me rare orchids and delicate mints 

When we reach 3,180 feet, we clamber 


over a hog-wire fence and arrive at Ginger 


Camp, a three-sided tent on a platform. fi 


Damselffy in distress is no match for 
a Jackson's chameleon, a lightning. 
tongued African lizard sold by exotic- 
pet shops. Set free by owners who tire 
of tending them, they compete with 


native birds for insect prey. 








has more room than Charlie, plenty of hooks 
for wet clothes, and rats. 

Exhausted by nine o'clock, | retire to my 
sleeping bag, on a cot under the tarp. It is 
pleasantly cool, and | tell mvself that the 
sound of scampering feet 1s just branches in 
the wind, | think about the work crews— 
laboring in the rain, hauling fence posts, diz- 
ring up weeds, And I start to wonder: Aren't 
all plants, al some point mn their history, 
Immigrants? Aren t humans—and the fruits, 
vegetables, and animals they have brought 
here—part of the ishands’ evolution? 

The people of Hawati have wondered 
about these questions ancl more 
C)yver the past decades many natives 
have agitated for sovereignty. Those 
who claim Hawaiian ancestry make 
up nearly Z0 percent of the state's 
L.2 million people: Though they 
iff form self- 
governance should take, dozens of 
political factions do agree on one 





differ on exactly w 


point: They want control of Hawai- 
teen aun, 

For some natives this includes the 
night to hunt feral pigs whenever 
and wherever they want. Pigs have 
long been an important part of Ha 
wanan spiritual life: Thev are essen: 
tial to traditional ceremonies such as 
those marking the birth of a child, 
the building of a canoe, or gradua- 
bon from hula school, 

Pus (Case Lapulapu, a 34-year-old 
hula teacher and a founder of the 
Hawai State Wildlife Conservation 
Association, speaks for about 400 
hunters who want pigs to roam free 

“Who are these people to tell me 
how to use the land of my ances- 
tors?” asked Pua over breakfast ata 
roadhouse on the Rig Island's north 
east const, an area marked by cra- 
matic sea chitts and sprawling 
sugarcane plantations. Pua is a 
pracelul woman with long brown hair. She 
grew up on. Hawaii, spending her summers 
with her grandmother at Anaehoomalu Kay 
dependent on the land and the sea for food 

“My grandmother expected me to learn 
Hawaiian values and traditions,” she said 
"She was teaching me lofa/u—spirit, har- 
mony, unit.” She opened her hands ina 
symbol of balance. 
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ye A otha omalu Bay 5 dotted wit! 
Kincsiy ieee ltis difficu alt f r Pua to bring 
her daughter there to fish an Vs gather plants 
“There are many angry people,” Pua said 
There is a lifestvie we featur and devel 
opers, the state, and scientists are taking 
that away. 

Pua tole) me that althot 
harm to the forest, they a 
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58 tiller of sou] 
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» Pua patted a piest 


bag at her side. It contained leaves she 
hand collected that morning tor making ters, 
the flowered necklaces she would 
give to her hula students 

This plant has a hundred wses, 
she said, smiling. It isn't native, I 
reminded ter, “If it has a use,” she 
said, tt has wrlue 
Hawaiian con 
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“The locals have a lot of knowl 
core. tt shouldnt be discounted,” 

said Julie Leialoha, land manager for 
the Natura’ Area Reserves 
State CONSE 
biologist, | ean thatif we lose some- 
thing here, it's gone to the entire 
world. Eech side needs to be édu 
cated: The 


carn more about cultural ser 


S¥SLET, i 
’ 


GOT APEC yY HuUtas a 


: nee Li 
eae Fics 
OMIT needs to earn 


i = F 1 
rire abot} 


POnservationis 


ONSEPVaOlOn 


OMPROMISE of any sort is alien 
to Keith Robin A horti- 
culturist on the gees 1 of 
Kauai, Robinson is blunt and 
torceful, and he ee his 

life with a survivalist’s fervor. He 


k water during.a hike, 





refuses to drin 
hard hat. even in botel 
aries a machete almost 
SS wearer) bachelor 
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Hiking miles over public land, he searches 
for the rare and the threatened, He 
if rhihizer On plants the hele ac collects : 
seeds to propagate in his own hundred-: 
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minted green thumbs on 
five other ishands., Ais purpose: to save a frac 
f Hawall's-native flora from extinction 


[meet Robinson one morning tor 


' hike- 


necwore OF 


eee Ep 
uh Lia ie 


z a a i _ ea : L P _ = 
at 5-40, but the hour still in t early enough 
lor LAE He Wiel five prelerrec oe 0 He 


‘Ak LO me, 


CArBer up the s 


nor | to hum, as we 
cks of Vi 


rioesn f [TM 
witchba aimea Canyon 
truck. 

[im subjecting myself to Rol 


MOrming ire [ 


oo P: 1 ss 

tHE elt By it] i Ls 
Ps i 

HMESOn § arly 


because I've heard he has some 


strong opinions on how government 
vate agencies Manage endangered +I CIE 
“Ti vou can keep up with me, 


Cy 


VOU i Ste 


Outnumbered five to one. an endemic 
iInchworn is overwhelmed by Afican 


Ho-headed ants. The aggressive aliens 


nave exterminated many insect spe- 


cies that once pollinated native plants 


and pr ovided food for birds. 


Working by lantern light, biologists Jon 
Giffin, kneeling, and Robert Covington 
repair a fence around one of the last 
Delissed undulata. “Tt was hanging from 


alew roots Insite aSsMmkKnole, savs 


Giffin, “Any disturbance would have 


Killed iL.” Seeds germinated in test tubes 
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(Croats are wreaking havoc here. Decacles 
io LENS of thowsat He roamec the CArYOfTi 
pounding the ground to bare red clirt. Hont 
Ine reduced their numbers, but today’s 1,500) 
intimal: still knock boulders and avalanche 
of soil onto what little vegetation remains. In 


the interest of keeping the wiand well stocked 
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hunters a bag limit of only two goats a year 
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Sleuthing for insects at 2.6 miles 
above sea level, conservation biologist 
Steven Montgomery scrutinizes the 


snowcapped summit of Mauna Kea, 


Hawaii's highest peak. Among his 


finds: a wet bug with “antifreeze” in 
Its blood, Hawali harbors at least 5,000 
Species as yel unknown bo science. 
Barring unprecedented action, mary 


may vanish undiscovered, 


new and spreading non-indigenous pests.” 
The idea that every living creature has a 
right to exist preatly appeals to me. But all 
the species In Hawaii can't share the same 
space. And science cannot save every endan- 
gered species. [here 1s never enough time, 
never enough money. The U.S. Fish and 
Wildlife Service has an annua! budget of four 
million dollars to save threatened and endan- 
gered species tn Hawai: federal agencies esti- 
mate the state needs 25 million dollars more 
For the 1994 breeding season alone the 
state and ferleral governments spent more 
than a million dollars to keep the ‘alala, or 
Hawanan crow, from extinction: Fewer than 
20 birds remain in the wild, 15 in captryity on 
Mam at the Olinda Endangered Species 
Propagation Facility. Ornithologists: have 
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begun releasing captive-bred birds. Despite 


the crows’ sirall population and the cifficu! 
ties of finding suitable habitat, researchers 
believe the Shee ies can be aa | yee 


net- 





i) it THES with the Pe FEE POO U TH I 
nehi, a cousin of the Canada Foose that 15 
Hawali's 
scientists realized t 
dation by rats and mongooses hal decimater! 
the population, Hawaii's lowlands, where 
the birds thrived nm pre-European times; had 
Inko suUrAr and pine 
no more than 30 





iat overhunting and pre- 





already been convertec 

apple plantations. by 195] 

birds survived in the wile. 
I spent some time with Cathleen Hodges, 

an endangered species specialist at Haleakaln 

National Park who studies the ecology of 

the néné. Through rolling erasslands we 


Huiwatis Vaniking specs 


state bird. By the early 19005, when 


cearcherd, unsuccessfully, for nene® nests. it 
We ran 


thie trapline seven held the oocving carcasses 


was still enrly in the nesting season 
of rats. From trap 44 we removed an mtact 
dead mongoose and carried him to a picnic 
table for an impromptu necropss 

“We get a couple dozen rats a month and 
about one mongoose,” Cathleen said, making 
deft incisions with my Swiss army knife, “] 
don't see any subcutaneous body fat, so he 
probably lived lower down, where it's warm 
er, My guess is he froze to death last nicht.’ 
she checked his stomach for bird feathers or 
branes but found only fur 
and 


Moneoasces th Haw lit ane the néné’s hal ya 


ven i Lathioen captured all the rats 
was restored, the goose weld still face an- 
other threat, Captive breecing has boosted 
the néné population to 800, but-all those birels 


are closely With so much genetic sim- 
Hanty between individuals, the birds may be 
especiaiiy vulnerable. Clearly, the néné will 
require hands-on management for same ome 
ver should we gor How 


rnuch money should we spend? 
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Hut how ouch furt 


OR SCIENTISTS like Steve FPeriman the 
AnAWeET 15 simple: ” Ae a EE sje! 1. 
because they took millions of years to 


evolve and they have aright to exist 





| Chese speces tell us about the evolu 
tion of life 
The cdeclication of people like Perlman is 

iy Hawaiian conservationists refuse to give 


Lp) bene 


Jt. 
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‘| would sell cars or do something else if 

Ldicin t think we were making a bee chifter- 
7 saves Alan Holt, science director of the 

We 
We will 


lnse some species, but we can save thousands 


Cre. 
Nature Conservancy's Hawaii office 
con't eo backwarel or stay the same 
of others,” Holt projects a positive image, 
anc he supports his outlook with an ane 
dote. (ine summer, 15 vears ago, Holt anda 
team Of scientists spent =ix days surveying 
Violokars Goku, the only mountain in 
Hawi that has never sheltered an wneulate. 
Exploring cach valley and ridge, the team 
nlucked every non-native species it found 
The results fillecl only a one-gallon bag 

] hat PACU reminceri Healt 4 NH ré- 
BOUrCe Muinggers and researchers work such 
rrucling cdavs to turn the invasive tick 


What's left of Hawati is simply too pre- 


ChOUS TO WHSte, U 


THE DAWN OF HUMANS 





Messengers (rom four miltien 
years apo, fossils recently 
exhumed from East Africa‘’s 
Lake Turkana region are help 
Ing SChENtIStS etch 2 portrait 
of a species on the cusp be- 
tween apes and humans. High- 
lighting the latest discoveries 
of limband skull fragments, 
artist john Gurche roughed 
OuUta ’ transitional hominid 
WICK many ape lie 1eatures. 
This i¢ a small-brained, bipedal 
creature, whose upright pos- 
ture was the hallmark of the 
first creatures on the human 
family tree. Larger brains and 
more intelligence would 
come later, with the emer- 





By MEAVE LEAKEY 
sence of the genus Homo Photographs by KENNETH GARRETT 
about two million years ago Art by JOHN GURCHE 
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URELY this is where we came from," 
Kameva almost whispered as he 
fazed in awe al 
lanking teeth that be held deli- 
cately in his hanes. | knew exactly 
what he meant. Looking very ape- 
like, but at the same time varuely 
human, the teeth hac come from sediments 
four million years old ata place called Kanapoi 
in. northern Kenya. [That made them signih- 
cantly older than the most ancient evidence of 
the human lineage then known, Were the teeth 
from a new species? If so, could they have 
belonged to humanity's cartiest ancestor 
Such questions meed through my mind 
When cur associate Peter Neube Mutiwa 
found the teeth a few days-earlier, | was back 
in Naitobi, tencing to commitments as heacl of 
the paleontology department at the National 
Museums of Renya. Then Kamoya called me 
on the radio telephone. Kamova Kimeu leads 
the museums team of fossil hunters we call the 
Hominid Gang. Hominid: are the animals on 
the human family tree— ourselves anc oll our 





three strange- 
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incestors or close relalives since we diverged 
from the apes—and over the past three dec- 
ades Kamoya's men have unearthed some of 
the mest important specimens. 

“We have something for vou.” KRamova 
hal sail. 

I made the daylong drive back to Kanapoi 
as quickly as the -rutted roads and tracks 
allowed. After | congratulated Nzube, who 
had discovered the teeth among a carpet of 
lava pebbles, we began planning how to 
recover more. We marked out 4 large aren and 
removed the bigger stones, Then we passed the 
loose S011 and smaller rocks Lhrouih & Sieve 

Gradually we collected an almost complete 


MEAVE LEAKEY met her husbanml, Richard—the 
eon did prviAéeet of famed fossil hunters Liais anal 
Mary Lenkey—whenshe jounéed the Hominid Ganz 
at Koobi For os. a young zoologist in 1969, 
KRENNETH GARRETT hae photographed archieo- 
logical sites from Mesoumerica to the Alps for the 
DENGHAPHIC. Denver artist JoHN GURCHE, who 
specializes in reconstructions based on bare bores, 
brounht dinnsaurs to life forthe January 1903 tue 


National Geographic, September 1095 


se of this mysterious animal's lower teeth, in 
all but perfect condition. We alse found tooth 
fragments from another individual, My hunch 
that Kanapoi woulel preduce some remark- 
ably early hominids seemed to be right, 

The site lies about 30 miles southwest of 
Lake Turkana, an immense jade green inland 
sea. Although crocodiles bask on the lake. 
shore, the Turkana Basin quickly turns to des- 
ertas one travels inland. The earth here bakes 
all year in heat well above a hundred degrees. 

Vet] feel at home. Since 1969 [ have worked 
in the Turkana Basin with teams led by my 
husband, Richard Leakey, apaleoanthropolo- 
gist. Almost certainly our first apelike ances- 
tors emerged in Africa, and few places offeras 
rich a fossil record ag this remion. Tectonic 
activity has uplifted ancient sediments, expoas- 
ing to rapid erosion the soils in which the early 
hominids’ bones were fosslized. Thus each 
ramstorm can bring new fossils to light. In 
addition, volcanism over the eons has depos 
tte many lovers Of ash. Racioactive minerals 
in the ash decay at known rates, letting us 


fhe farthest Horizon 


The cradle of 
humankind 
Kanapol to Mone re- 
Mains at Nariokotome 
and ghewhere, the 
Turtana Basin harbors a 
remarkable 4, |-rmillion- 
year record of hominid 
evolution, Lined with 
volcanic hills, Lake 
Tursana lies at the heart 
af the Enst African Rift, 
the most fertile ground 
on earth for herninid fos- 
fis. At times over the 
ages the lake has dried 
up and then swelled to 
Breat size, as it did four 
to five cmillion years ape: 
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date etch layer and the fossils in between. 

In recent years Richard has become deeply 
involved in wildlife conservation in Affica, so 
[ have taken over the coordination of our 
research in the Turkana Basin, much of which 
has been supported by the National Geo- 
vraphic Society. Richard's expeditions had 
mostly focused on the period between one and 
three million vears ago, when our ancestors 
developed larger brains. Increasing brain-size 
led to the emergence of our genus, Homo, and 
eventually our species, Homo sapiens: The 
Turkana Basin offers abundant sediments of 
the right age for revealing thal process. 

Tt alse contains older sediments, and in the 
late 19805 I decided to search for the more an- 
cient and elusive fossils of the first hominids. 

Until the 1994 season scientists had only the 
scantiest evidence for hominids older than 3.6 
million years. Our earliest known ancestor 
was a short, apelike 
creature called Aws- 
fralopiifecus  afar- 
ens, whose most 
famous representa- 
tive is Lucy, & partial 
female skeleton dis- 
covered by Donald 
Johanson in 1974 at 
Hadar in Ethiopia.* 

Lucy had long 
arms Itke an ape, but 
her pelvic and tfeg 
bones indicate that 
she walked on two legs. She lived about 3.18 
million vears ago, vel we know she had older 
relatives. Footprints left in volcanic ash by 
three carlier members of her species were 
found by my mother-in-law, Mary Leakey, at 
Laetoli in Tanzania in 1978, They have been 
dated to 3.56 million years ago. 

Horminidsand African apes share acommon 
ancestor, No one knows what that animal 
looked like, but we can guess that, like our 
closest living relatives, chimpanzees and 
gorillas, it lived in forests ancl moved through 
the trees, swinging from its arms and climbing 
on all fours. At some point one group of those 
ancestors took the critical first step on the 
road to modern humans: They began develop- 
ing the habit of walking on two legs. We do 
not know why they became bipedal, but over 
time that: adaptation required such profound 


*See “Ethiopla Wields First “Family’ of Early 
Man,” by Donald C. Johanson, December 1976, 
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The Continuing Search for Our Origins 





Future articles in thi series will focus on early members 
of our own genus and the homineds chat preceded them, 
Much of this research was supported by your Sacietic 


anatomical changes—especially in the limbs 
and pelvis—that it marks the separation of the 
hominid lineage from the apes. 

Comparing differences in the penes and 
blood proteins of humans, chimps, and goril- 
las, molecular biologists estimate that the 
hominicl line split off from other African apes 
between five and seven million years ago, 2 
time poorly known im the African fossil record. 

Lknew of-a site in the Turkana Basin called 
Lothagam that held sediments of exactly this 
age. In 1967 an American team led by Bryan 
Patterson recovered a fragment of a possibly 
hominid mandible from there (right, at left). 

Thad often flown over Lothagam and gazed 
at its red rocks, standing out like an island in 
the desert, Long ago-.a great river meandered 
through this land, making it green and lush 
Woodlands along the river supported ele- 
phants, two rhino species, many pigs, giraffes, 
antelopes, three ctif- 
ferent horse species, 
and multiple carni- 
vores, including large 
saber-toothed cats. 

Unfortunately, in 
five vears of collect- 
ing abundant animal 
fossils we found only 
two possibly hominid 
teeth. [ had to con- 
clude that our ances- 
tors between five and 
seven million years 
ago preferred a more forested environment, 

L decided to move to slightly younger sites, 
with four- to five-million-year-old sediments. 
That in tteelf posed problems. For much of 
that time a inke far bigger than today’s Lake 
Turkana filled most of the basin, yielding croc- 
odile, fish, and turtle fossils but few terrestrial 
animals. But | knew from Rutgers University 
geologist Craiz Feibel that Kanapoi, sub- 
merged 4.2 million years ago, was exposed by 
the fluctuating lake level during the following 
200,000 or so years. Moreover, Patterson's 
team had found a fragment of a hominid arm 
bone there. There was also Allia Bay, a slight- 
ly younger site with sediments deposited along 
ariver after the great lake began to recede. 

[would work Kanapoi first. During the cool 
evenings the team sat together in camp and 
speculated what our first hominid fossil would 
be. An isolated tooth? Perhaps a jaw? Better 
still, a leg bone? (Continued on page 48) 
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The earliest hominid? 


Ape, hominid, or some- oldest horminic fesesil yet Lucy trom Hagar bn Erni invother 600, U0 years 


thing in between’ Based found, Skeptics tay the opia and a-d.a-miilion 
on the shape of the TrAgMeNt 6 too meager ¥ear-old mandible tron Ethiopia by Tim Vyhite 


rghit of the University of Cali 


embedded tooth, same ro classity. Cather finds lanzania, at right, ex- 
reaearchers belleve that in the 1970s, have been hurmead by the author's forma, Berkeley, h 


| 5.6-milllion-year-old mather-in-law, Mary LNcoverad even old 


ai? fragment (above of the early hominid Aut- Leakey. With the 1994 fostils, which he has 
at left) discovered at (raloplthecus afdrensc: 2 Turkana expedition the dentified as a new 
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Lothagam in 1967 i the partial skeleton called horion was pushed back Penis, Ardipithrecns 
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rE throug the ftossal- 
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Pi Learns at 


Alan Walker (rieht, at 
rear right) of Penney 
vania State Universiry 
lpaves no sand unturned 
in the search for fossils 
exnosed by erosion and 
fragmented by the ela- 
ments. Though techcuis 
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Since b pendalion is the Wpriprie The socket-fike SHOCK absorber, tie Mmiliscie large enough for 
primary factor s2parat cOmoyies at the tree Done enlarpement indi- a foe-Frasping ape, toe 
Ing apes from homing, (top, at rignt} are both rates. an imimel that bore fibula Might have Seen 
the Turkana researchers concave —a homuined more uprignt wegiiti large enough for a homi- 
Were particulary inter- Tat in.an ape one than.an ape could. An hed Wath Doe Thome cx: 
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Transitional jaw 


Like a primardial grin 





from across Che eons, 2 
4 |-millian-year-oid jaw 
bone delights the autho 
(Mgnt) Moments-aiter 

It Was Dcovered it 
Kanan! bya meaner 
of the fossil-hurtting 


tearm called the Hominid 


Gang, Both this mandible 


(above, at left) and an 
Lae awe, Lay nce i, 
with protruding teech 


th LL wii 


oun Teen uy 
ire Hen leat dew 
les — Ehoueh a complete 
tkeleton remains the 
witimate goal. Before the 
794 seagon there was 
scant evidence of homi- 
rads older than 3.6 mil- 
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Arboreal arms 





Several f IPMN irom 
Lake jurkanes lurkwel 
cine Tumed out to be 
carpal bores from 2 
hormnig 3.5 millron yeers 
nicl, Lane of these—az 
hamate bone —prowdes 
a valuable chue for infer- 
ring the creature s hand 


. mratds 
| it 7 iy he 1 


Ad illustrated at far 
left, the wiriet bores 
forma carpal tunnet 
through which tendons 
PSS Tron the arm Mmus- 
cles to the fingers, Be- 
cause the hook of the 
Turkwel hamate is about 
twice the size of that in 
modern humans, Leakey 


recom that the “urine 


was deoper, holding 


The Kanapoi mandible Ebbs DOM ais we od MME mere hurnanlike than the lireer tendons Tor stron 


Growed Tore “coinless nid, niet anape. The ver anghed rorcee bn chit 
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ind thus more apelike tically placed root of the Such differences bead the thesis that oar 
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We also discussed what those early hominids 
would have looked Dke. We suspected t 
ther jaws and teeth would resemble a chim 
tile below the neck they would 


look like later hominids, such as A 
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HE DAY, while ] wae recording 
details about two pig jaws we 
had found 


nid (sang, Wambua Manrao, 


one of the Homt- 
called out excitedly. I followed 
him toaspot where | could sme five small areas 
of bluish tooth enamel embedded in a rock. | 
turned the rock over to fined that it held half af 
the upper jaw of a hominid. It was from an 
animal about the size of a chimpanzee —an old 
mclivicuel, because the teeth were quite worn, 
[shook Wambua’s hand enthustastically; 
‘few days later KRamova discovered the up 
per part of a tibia, the main bone of the lower 
leg. Slirhtly Gigger than that of the largest 
waren vet found, its size surprised ws— 
especnul srnice Lhe (ve Tel TAT GS I hamnp sere 
Sec ITB be 


[=n KRamova, Wambusa,. and 


[a = a 

rior i a ‘ 

Fe the 
Vif ttm ae Af Be 


——— ed 


a 





Nerul, another Hominid Gang member, found 
the lower end of the tibia. [t closely resembled 
that of afarensis, strongly suegesting that this 
hominid was also bipectial 

hese 
turned to Nairobi reluctant!y—aonly to receiv 
the teeth 


lhe more | 


were major discovenes, and | 're- 


Kamova's phone call about un- 
A Ue 
teeth, the more they convinced me that this 
animal was strikingly different from later 
hominids and from all known fossil apes 
Indeed, it appeared that the Hominid Gang 
had found an altogether new species, with 
dome features found im both chimp and aforen 
pif and others thal were unique 

What cid this blend mean? About dict, for 
ris Lerece 
nuts or hard fruits? 


earthed tr Stuciwerl the 


Wis the large canine for breaking 
Cir was tt for display or 
defense? Were our specimens male or Temaicr 

Hack al Wambua 5 tle we began recover- 
ing the teeth of a second, very vounge madivid- 
ual at well as the rest of the upper jaw of the 
first. Dhus we had a compicte upper jaw with 
SOW We fone to find a 


most of the teeth 
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... and onto the plains: 
Hormiinids may have 
become bipedal as.a 
reauit of their forays 

inte unfamiliar and dan- 
Ferous environments. 
Supporting this idea is 
the mosaic nature of 

the East African Rift, 

the dry Turkwel river- 
bed—wind across the 
great savanna. That sirni- 
lar conditions existed 
here four million years 
ago is borne out by the \ 
fossil record. The re- +b 
mains of forest-dwelling a 
monkeys, antelope, and | 
rats were discovered at 
Alia Bay in sediments 
grassland creatures such 
a6 fleld rats and gerblis: 
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Alls Bay 


complete skull, but the season was ending. 

On the last weekend Richard flew up to join 
us. The previous vear be had Jost both his legs 
following an airplane accident. He walks now 
with artificial legs, but his enthusiasm for fos- 
sis is undiminished. We were applying @ pro- 
tective cont of plaster toa large elephant skull 
found earlier. Nzube was with us, even thotgh 
he was supposed to be overseeing work at 
another site nearby. He was enjoying having 
Richard around so much that he hesitated to 
leave his side. Finally insisted Nzube go, and 
he headed off. 

It was-a walk he hacl taken often, but this 
time his route, or perhaps the angle of the light, 
tight have differed slightly, A few minutes 
after he left, Neube ran back, shouting in 
Swahili, “(Come quickly. It is wonderful.” 

T couldn't believe what I saw sticking out of 
the sediment —a complete lower jaw and right 
next to it a piece of the ear region of a skull. I 
hurried back to Richard and asked him if he 
would excavate a hominid for me. 

Nzube's new fossils resembled those we had 
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already found that season, showing the same 
mixture of chimp, A, afarensis, and unique 
features. The smaller canines suggested that 
this individual might be fermale. 

The part of the lower jaw that in humans 
forms our chins sloped sharply backward: 
Afarensts's lower jaw slopes also, but much 
less so than this new individual's. Nzube 
almost immediately recovered a lower molar 
of another individual This was the third site 
in which we had found the remains of more 
than ont hominid, Perhaps they were the left- 
overs from some carnivore’s meals. 

Returningto Nairobi, | was thrilled with the 
finds we would report—the most complete 
known specimens of a hominid of this age, and 
almost certainly a new species older than 
Lucy. Moreover, we could argue convincingly 
that this animal was bipedal. 

Then came the news that my colleague Tim 
White, a paleoanthropologist at the Univer- 
sity of California, Berkeley, was also about to 
announce a new hominid species from a site 
called Aramis in Ethiopia that was even 
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T HAPPENED EARLY On a Sunday 
morning while | was walking 


in the wooded Lubéron hills of 


southern France. From somewhere 
nearby there rose a strange, powerful, 
indeterminate noise, like a thundering 
waterfall or the roar of a furnace —the 
kind of noise you michte ie | to hear 


was all 





if a dam had broken and 1 
coming 

Then the pine 
dance and bend, the dust from the track at m' 


your Way. 


trees around tne beran to 


fect rose Le boisterous cw irl anc my JACKET 
took ona life of its own, leaping and flapping 
about me: The whole world seemed suddenty 
be misbehaving, and I realized I was 

experiencing my first mistral 
You cannot spend much time in 
vithout encountering this cold and feckless 
wind, which rises on the plateau of France § 
Massif Central and howls southward out of 
Khdane Mi iecti- 


the vidlev of the 
ferrantan, sometimes 2 A preere Hil 
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Whe else 


peencip le talk of | 
tell you (wrongly, according to 


withorities) thal wach visitation lasis fot 


period reliably divisible three—tor three 


cavS. Six favs. Aine OAS, and so Of. Fit 
lone | COMES 
VOU KTOW It 


howe VEE hiows, When il 


a bigeish—one might charitably say 
well-ballasted—fellow, but even on a shel 
tered hiliside with the wind atmy back Liguni : 
myself s ccooted slong in a manner that wis ni 
dtogether voluntary. Turning to face it 1] 
fous that you don't so mired walk into the 
mstral as nd push, as ifshouldering a 


carupasteep hill 


eon it P| 


And then, alter several hours af nosy Pus! 


BILL Beysos resished the Le ih 
Provetice, net Niet ¢ last-epring to hie native United 
States after 18 yearsin Eneland His new home is in 
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pily moved on, 


the mistral abru 
left me 


ousied but at peace: 
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and tumult, 
like @ passing train, and 
rounding 
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and thie sur 
COUNT yal Le 
noured onto the hills, the sky turned 


pluminous blue, anor the air, so wilt ancl un- 


rulvya moment before, became still ancl balm 





it was the kind of instant transtormation that 


tonishes the Senses ancl Makes You flac to be 

uive. it Wes periect Provence 
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and handsome city dominated by the Palace of 
the Popes. This monumental ecifice served as 
the seat of Roman Catholirism from [309 to 
1377 after the French-born Pope Clement V 
abandoned Rome during a period of church 
factionalism. On a leafy backstreet, in the 
even more ancient University of Avignon 
(founded 1303), | tracked down René Grosso, 
a droll and kindly emeritus professor of peoe- 
raphy, and put my question to him, 

"Please, [ beg you, ask me anything but 
that," Professor Grosso said, throwing up his 
hands in mock horror. Then, assuming amore 
solemn mir, be removed and neatly folded his 
jacket, pulled down a wall map of southern 
France, and cleared his throat in a manner 
that suggested this might take a little time. 

"To begin with,” be intoned, “you should 
know that Provence was the first Roman prov- 
ince outside Italy—hence its name, Originally 
it stretched across the whole of southern 
France from the Alps to the Pyrenees. But 
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after the fall of Rome it was fought over by 
various forces — Franks, Saracens, and feudal 
lords—before being divided between the king- 
dom of France and the papacy. As a result of 
all this fighting, its shape was constantly 
changing. 

“During the revolution, tn the late 18th cen- 
tory, France was carved into scores of admin- 
istrative units called départements, Provence 
wis incorporated inte five of these—and thus 
effectively ceased tnexist, exceptin asentimen- 
tal sense. To complicate matters further, in the 
1960s the départements were merged into 22 
regions. Provence became part of the region 
known a5 Provence-Alpes-Cite d'Azur. The 
whole thing was clone haphazardly, and there 
are many disagreements still. The people of 
Nice, for instance, have never been happy be- 
ing part ofa region whose capital is Marseille. 

"The upshot is that although everyone 
speaks of Provence as: if it were a discrete 
entity, itis not. Most people think of Nimes as 
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part of Provence. In fact, tthasn't been in Pro- 
vence since Roman times, On the other hand 
few think of the Hautes-Alpes region as being 
inn Provence, butitis. Inshort, Provence exists 
more up here —Professor Grosso tapped Mis 
head—“than here’ —fhe tapped the map 
atain. Coontusing. nar 
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nerched On stone seats thai 





were numbing Roman buttocks before 
birth of Christ (as they still verv effectivels 


do today), In_Arles you can sit with. a coffee o1 


nastis ata cafein the Place du Forum and luxu 


riate in a scene almost unchanged since van 
(och painted tt a century ago, or stroll 


throurh dark-lit: flagstone lanes to an évenineg 


concert at an arena where gladiators did batth 
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FRHAPS the most dramatc reminder 


ol the region 3 often bloody past are 


the exquisitely picturesque hill vil- 
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[9004 they have been increasingly overrun by 


Anew ty aner, less brutal but more 


relentless: the tourist 
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retired diplomat told me in his 
Gordes, 
busload of tourists have each paid for their two 
or three postcards, It can be very tiresome 
Out of season, however, much of Provence 
repose. “Oh, it's just 
wrarul Jane Eakin, ar 
who lives in Ménerbes, says of the peace that 
comes each September. “People talk in the 
streets. They reappear inthe cafés, The village 
feels like a community azain.” 

Thentoo theshimmery, stifling heat of sum- 
mer vanishes, and the landscape takes on a 
eit golden hue, On such a day | spied Ismael 
Bernard, a farmerin the Labéron for all his 73 
years, plowing behind a horse. [stopped to ask 
him why he didn t use.a tractor. He gave 
look asif | hatl asked him wh 


sinks back into.a gentle 
\ American artist 


sqibg yf # 
OPriiiy 


Whe 
¥ he didn' Lswap 
his wife for a robot 
Those who ask why in Provence must get 
used to such looks. The Provencaux area kind 
and patient people, but ask them what it is that 
hinds them to this particular fragment of 
France and theireyes narrow. laskecd Bernard 
now. “Because itismy home, he said, fixing 
me with a dumous gaze, “It ts where I was 
born, the land 1 know.” He shrigged. “Be- 
cause itis Provente.” And because, he might 
ave added, everywhere else isn't 
f hese 


JEW FARMERS with horses 


cays, 


plow 
but in other resperts the olf 
wavs live on in Provence. In the shad- 
Saignon, I 
n who 
join him-in one of the 
e and rewarding of off-season 
Provencal pursuits, one that had the dual mer- 
its of involving time spent in the open alr a nda 
reward for the stomach al the end of it. We 
were zgoIng hunting for truffles, the 

fungi that grow underground On the roots of 





ow of anearby hill village, 


found Pierre Roux, acenial ciantofama 





had ofteréd to tet me 





more venerob 


elusive 
trees, especially oaks, anc art so cistincuive in 
Hlavor that people will pay a fortune tor them 

A builder and handyman. by trace, Rowx 
hunts trutlles as a hot bbs tl hroughou t the 2¢a 
from 


con, Which rune late autumn to earh 


Ch 





him 
and he intro 
Piou-Piou, a rolden-haired mon 


v friendly 


spring. It was early March when I met 
outside his farmhouse, 
duced me to 
erelof diminutive size but exceeding! 
temperament. 

We clambered into Roux’s old Citroén van, 
Prou-Piou on my lap, and drove inte the quict 


Or mgs, 


hills along & track so rough that [was only in- 


Lermittentiv in contact with my seat. Hetween 
licks from Piow-Piow, | remarked to Pierre that 
[ hacl always understood that truffles were 

hunted with pigs 
He laughed. “They sometimes use pigs in 
Périgord,” he answered in atone that left open 
the possibility that mild derangement and 
Netion 
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residence in Périgord were not necessarily un- 
connected. “The trouble with pigs is that they 
fincl the faver of truffles irresistible. You need 
three men to restrain a pig that has found a 
truffle. Much easier to work with Piow-Fiou." 

We stopped in-a scrubby clearing above 
Salmon. The view to the distant summit of 
Kiont Ventoux was very fine, but to my untu- 
torec eye the stony soil around ws seemed un 
likely to be productive of anything. Certainly 
there were nd oaks to be seen, 

“Mo, no, thisis a verv good spot,” Pierre 
assured me as he set Piou-Piou down. The dog 
made straight for an area of “burned 
ground,” as Pierre called it—an irregular 


Essence of Provence 
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circle about ten feet across, wholliv barren but 
for afew patches of weedy grass. 

“Where's the oak?” T asked. With a foot, 
Pierre nudged aside some grass to expose a 
frail-looking plant eight inches high. Three 
tremulous leaves revealed it to bea white oak, 
source of some of the best Provencal truffles 

“Often the sickliest-looking oaks provide 
the besttrofiles,” Pierre said with ashrue, dis- 
owning responsibilty for the complex ancl 
bewildering chology of mycorrhizal funpi, as 
trultles: are formally known. “The truffle is 
trés mevstérieuse,” he went on, but abruptly 
broke off. Fiou-Fiou was scrabbling excitedly 
at the earth with her paws, Pierre gently 
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pushed the dog aside and plunged a hand tnto 
the loose sancy soil. He smetied a frsttul 
of it, then plunged his hand in again, felt 
around carefully, and after a moment came 
up with anubby lump of earth about the size of 
a golf ball 

“Youd!” He grinned and passed me the truf- 
To my surprise it was not light 
and spongy like a mushroom but hard and 
dense. ‘The smell was pungent: musty, almost 
with just a hint of sweetness, 
Though I handled the truffle for only a mo- 
ment, the scent lingered on my hand for hours, 
[t was not frankly a smell that I would have 
associated with a delichtful eating experionce, 
yet there is almost no edible organism for 
which people will pay more 

At the time of my visit a hunter could get 
1,000 francs (about $500) fora kilo of truffles. 
By the time they had passed through a succes- 
sion of mitidlemen and found their way to the 
markets of Paris, they would be worth 8,000 
francs a kilo—$1,350 for 2.2 pouncis. 


fle to examine’ 


acrid, but 


AVING DEVOTED a morning to hunt- 
ing for truffles, it was clearly im- 
perative that I eat some. To that 
end] repaired shortly afterward to 
La Henuuravinve. a disermingly plain-looking 
restaurant along an anonymous stretch ol 
back highway in the no less anonymous village 
of Mondragon: Were you to drive past it, you 
wouldn't give the premises of La Beaugra- 
viere a second glance, except perhaps lo won- 
der why the parking lot of # restaurant in 
such an obscure spot was so fullof RMWs and 
Mercecdes-Benzes. The drivers of these expen 
ars are there for one thing: Guy Jullien’s 
famous truffles 
Jullien has been specializing in trutile dishes 
for 18 years, “Truffles are fickle things,” he 
told meas he conducted me through the con- 
trolled chaos that was his kitchen and into a 
hack office. “They need just the right condi- 
tions to prosper—al least one good soaking 
rain between July and August and an autumn 





avec 


that is wet, but not too wet,.and cool, but not 


too cool. In consequence it is easy to have bad 
years, Eighty-five was a disaster; There were 
no truffles at all after Pebroary 1. Butin 1988 
the truffles went on ill May, That Was & Won- 
derful year.” He paused for o moment, lost in 
a happy reverie. 

And this year? He wageled a hand and mace 
a stoical erimace, “Notso good.” 
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(demand 1 not so 
variable. He hefted two large bags of truffles, 


Fortunately for Jullien, 


six kilograms altogether, onto the table: It 
looked to me like enough truffles to last a life. 
time, but Jullien smiled. “I will go through 
these ina weekend." 

In 1976, his Grst vear at La Beaueraviere, 
Jullien prepared just ten kilos of truffles. Now 
he goes through up to 300 kilos in @ Season, 
which works out to 900,000 francs, or 
$150,000. That's a tot of fungus. 

| asked his advice on ordering truffles, 
"Truffles go well 
eh,” he said. “The main thing is never to re- 
gard truffles asa condiment. Never. The truf- 
Ne isthe main thing, the raroen d'étre of adish. 
With truffles,” he concluded with just a hint 
of Gallic grancdness, “all else is condiments.’ 

Thanking him, | retired to the restaurant, 





with almost anything but 
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where | stuciod the outsize menu. Une pare 
file dishes: bes 


Wes even over entirely to. tr 
ceuis browiités aux brates (which sounds 
trifle less flamboyant when translated inte 
English as scrambled eggs), truffles in pastry 
truffle and foie gras turnover, truffle salad 
triftles with cheese, even trutfie ice cream. A 
quick calculation Se a four-course 
lunch from the trutile menu could set ove back 
14) | nat Ws big Port ; FLpned cCVeTi though 
Apo Wine Oo ‘te 


Pdecided not to push the boat out quite that 


farancd settler forasmall steak with truHles. I 
vas the first time | have ever regarded a filet 
minon as aAconciment Lhesteak was plump, 
bender, And simply cooked, and all but hidden 


by a heap of finely diced truffles, small and 
Fee le Ana EMIny DE Were crunchy Ana 
vaguely nutty flavored, and the pungent smell 
had been considerably subdued in the cook- 
ing. | had been told that for many people cat 

ing truffles is an intense experience not far 
removed from genuine ecstasy, My own plea- 
sure Teceplors, alas, appeared largely im- 
mune Possibly they Were 1 TAT i ke irom the 
price of this single dish: almost $40 


HE PEOPLE of Provence havealways 
hala knack for generating pleasure 
anc prosperity from remarkabh 
little. Puta farmer from Brittany or 

Picardy downon the aril, wind 
Prov ence and he would, | LISPect, oe Of a bro 

en heart. Buthand the same land to the hardy 
presen ant ih ev will sive you. an Eden o 
produce: piles of aromatic truffles, luwectous 
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red cherries, | itis molons, plump olives in va- 
rieties beyond counting, nchand fruity wines, 
i wrinlann’, Or won Cheeses, Crisp Vere La nies 
riossy fence pottery, intoxicating perfumes 
[tas the pertumes that pernaps best capture 
the Provencal cift for making maximum use of 
wheal nature gives, For more than 400 vears 
French fragrance industry has been cen 
tered] on the small, SUSY city of Grasse, in the 
hazy hills a few miles im! anc frowns the Modite 
ranean resorts of Antibes, Juan-les-Pins, and 
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as agreeable smells, Though many of the raw 


materials were what] would have expected to 
find at a pérfume plant —rose petals, jasmine, 
lavender—many others surprised me, not 
least oak moss, Seaweed, ond sawelust. 

Oak moss, Roca shouted to me over the in: 
dustrial nose around ws, 1 Used a5:8 Preserve 
tive. Sawdust gives the pine smell in cleaners 

And seaweed? T asked 

Rece smiled. “You know when you buy a 
deodorant with a name like Ocean Breeze or 
Stn Spray or something hike thate” | nodded 
He nodded too —yoila'—and strolled on 

The heart of the operation was a buliding 
Where Ld coven OP = pert \ers—Peess, AS they 
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the trade—sat with bottles, 
wins, and strips of blotting paper creating 
aromnls that couldend upin anything from eon 
de tonlette to trash bags. 

A good nose can identify more than 700 
smells. Most af the rest of us are lucky to recog- 
nize 50. “And,” Kota went on, “noses must 
be able to recognize smells in minute concen- 
trations, someclmes a5 little as two Parts per 
million, and they must be able to remember 
them for weeks, months, even vears. That iz 
what makes a great nose.” 
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I met the man who ts widely agreed to be the 
preaiest nose of them all. Now 960, Edmond 
Routinitska suffers from failing hearing and 
sight, but his nose andl spirit are indomitable. 

To call Roudnitska. a perfectionist would be 
toengame in reckless understatement. In near- 
ly seven decades of work he has created just 17 
perfumes that he thought worthy enough to 
share with the world, but they include some of 
the. most successful perfumes of the century, 
among them Femme, LDiorissimoe, Hau sau- 
vage, and his own favorite, Diorella 

“Anvone can make a nice smell,” he says of 
modern perlumers, “The trick is to create a 
fragrance that has soul, [ttn ta matter of mix- 
Ing up potions like some kind of alchemist 
Most of my time istaken up with reflection and 
writing —trying to imagine the perfume, Of- 
ten [go months without smelling « formula.” 

“¥ou cannot overestimate the importance 
of simplicity,” he says suddenly at one point. 
"Let me show vou something.” With startling 
arility he rises from his desk anc leaves the 
room. A moment later he returns bearing a 
long blotter—a kind of paper wand— which he 
walts very bnietly in frontoimy nose, so briefiv 
that at first [smell nothme. A moment later a 
most wonderful and delicate hint of viole! 
brushes my nostrils. “Just five ingredients,” 
Roudnitska tells me and beams with boyish, 
unobashed pride 

The smell lingers faintly, [t really is quite in- 
toxicating. lask if we can expect to see ttin the 
stores soon. “Oh, goodness no,” Roudnitska 
laughs. “This is my first altempt at this per- 
fume. [ have a very long way to go," 

As we part, lask Roucnitska if the natural 
fragrances of Provence have been an inspira- 
tion, to him. [| have heard many times that the 
lush background aromas of the countryside — 
the long, orderly ranks of lavender, the groves 
af rich mimosa, the soft scent of cherry blos- 
soms—arccount for the vitality of the perfume 
industry in the region. But Roudnitska just 
grins. “Let me tell you, [ created Femme in 
1943 in Paris during the worst days of the war 
in a building that had 
side and a paint factory on the other.” 
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F ‘THE NATURAL BOUNTY of Provence has 
nol notably inspired its greatest perfum 
tr, it has unquestionably provided insp! 
ration for countless artists — Matisse, 

Renoir, Ronnard, and Chagall 
among them. Paul Cézanne, the region's one 
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preat native artist, grew up and lived much of 
his life in Aix, working from an airy second- 
Hoor studio on a hilisice just outside town 
(now marooned ina neighborhood of high-rise 
apartment houses), A painted advertisement 
for his father’s hat shop can still be seen on the 
wallabove a café at Wo. 55 Cours Mirabeau in 
Aix another passing reminger of the lingering 
quality of history in the region. 

But it is an artist who was not native to the 
region, or indeed even French, who towers 
above all others in connection with Provencal 
art. DL refer, of course, to the Dutchman Vin- 
cent van Gogh. So prolific and dazzling was 
van Gogh's output that we tend to forget that 
he painted for just ten vers and that most of 
is greatest work Was done in Lhe disturbed 
and frantically productive two years he spent 
IS8s lo the spring of 
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the still grand remnants of tts edifices, itis hard 
to believe that a community 50 imposing and 
noble could have completely disappeared 
from the human record for 1,600 years, but 
Glanum managed it, The explanation lies in 
the peculiar geography-of the site. 

“Because Glanum was built in asteen defile 
between hills, it was quickly covered —quick- 
lyin historical terms—by alluvium from rains 
after the Romans abandoned it in the third 
century A.D,” said Nicole Lambert, Gla- 
num’s chief archaeologist when | visited, 

By 1921, when a geologist named Pierre 
DeBrun discovered Glanum, parts of tt lay 
buned under 30 feet of earth and stone. A 
farmhouse stood on the site of the forum. 

“Even now, after 70 vears of excavation, 
Mmiay queshions Are unresolved,” Lambert 
wenton. “Glanum was clearly an imi portant 


town, with an unusually rich collection of 


temples and other public buildings, and vet 
there & not a single mention of it in the 
written record. There 1s also the question of 
why it is here at all, what its purpose was.” 
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The presumption is that tt functioned asa 
resting-place and trading post for travelers on 
the longtrek between Spain and Italy. Hut the 
wealth of elaborate buildings suggests to Lam- 
bert that Glanum wae more than just a refucl- 
ing center. Perhaps the-site was held sacred. 

More might be known except that, for no 
pox reason, work at Glanum was all but sus- 
pended from 1970 until 1980, when Lambert 
took over. Using Roman building methods, 
her stonemasons re-created atowering column 
and part of the facade of the forum, giving visi- 
tors an instant indication of the grandeur and 
quality of the origimals. Above all, thanks to 
Lambert's perseverance, archaeological work 
is AFAIN proceeding 
however, preservation 
work Hel ve osittie- 
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ancl restoration 





times been left to chance to the most 
@ extraordinary degree: A striking ¢x- 
ampleof thisis the grand and lofty Chateau du 
Marquis de Sade, a shadowy romantic ruin 
standing high on an outcrop of rock above 
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Lacoste 
clebts: 
af Donatien-Alohonse-Franeois, Comte de 
sacle (1740-1814) 
the Marquis de Sade—Ubertme, writer, and 
Inspiration for the term “sadism.” 

For much of this century the chateau was in 
the unlikely safekeeping of André Boufr, ao 
retired teacher of high school Enelish who 
some G0 years to tis purchase and 
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father often broweht me here,” Bouer told me 


Phere wasn't much of it left by then. The 
chateau had fallen into ruins after the French 
Revolution and for hac 
Qlundered by locals for building materials 
But Kouér found himself drawn to it. “! 
nity on this old castle,” he conficled 
leeting smile 

[In 1932 he began a long and seemingly in- 


une quest to make the castle and surrounding 
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Tl wiis just a poo 
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Some were more helpful than others, Line ot 
the heirs sold him the north wing for ten 
“T paid her in 
cash, Gul) diction’ t have quite enough on me. | 
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atiilowe her 25 centimes. She is dead now, Pm 
sorry to relate, but l always cary 25 centimes 
WIth me justin case [ ncet hier awe. 

Even aftersix decactes of work, the chateau 
was étill largely a ruin. But progress had been 
Che I-foot-deep meat 
cleared of rubble, the cellars excavated, an 18 
foot-high iL; fens r wall imc ua large 
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1 povernment. The rest came 
from admission charges and the income froma 
small conference center on the grounds 

T wekect if he didn’t think such an importan! 
nroject ougnt to be in the hands of the French 
* Bit 
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dow in the shell of the main tall and took in the 
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its mighty 54 ep the hill villace: of Lacoste 
Cordes, and Roussillon, the great pyramid of 
Niont Ventoux, and the rolling, darkhy wood 


ed Lubéron hills 


r WAS EASY TO SEE how people from the 
dull gray cittes of northern Europe could 


become so captivated that they would 
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buy a home here. Noone appears to know how 


many ¢élrangers—“strangers, #85 all non- 
locals are kKnown—own homes in Provence, 
but it is certainly in the many thousands 
“You see it happen-agnin ant again,” I was 
told by a British 
Andrew Cort. “A couple on Va 
[t looks wonderful in the sum 


and it seems cheap compared 


longtime resident, architect 
ATLONM See a 
house roy calle. 
mer SUNSHINE, 
with prices in Britain or Holland or especially 
Paris. So they buy the house and quit their jobs 


and move here. Then when winter comes, they 
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liscover their house isn't 50 cozy and appeal- 


ing with the mistral raging. Very probably it 


faces north, into the wind, so it's cold and 


irnity and doesn't catch the winter sun. Al- 
mast Without cxceoton Wien VOU see 8 north 
facing house here, it Will De owned DY an 
jtranger who bought it in good weather. 
We were standing on the terrace of a hand- 
and resolutely south-facing 
the Vaucluse when this mifor 
mation wis imparted to me. It was late after- 
noon on one of those cool but sunny days thal 
leon the cusp between winterand spring. The 


Sky wise streaked with vivitl pin ks from the basi 


ne cul 
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earth. Loghts were beginning to come onin the 
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scattered farmhouses silhouette! against the 


andscape before us, and an earthy smell of 


woocdsmoke hungon the still air. The world, ar 
at least this timeless piece of it, seemed a good 
and fentle place 

Winters here can. come as asevere shock to 
outsiders, Andrew saicL “The mistral totally 


dominates everything in Provence 
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all those remaining agreed to 
ctay, if only to help photographer 
Wes Skiles document the known 
part of the cave. We'd decide 
later whether to continue explo- 
ration beyond the sump 

Time, however, wie running 
out. In late May the rainy scason 
would begin. Then rivulets 
would trickle between rows of 
corn.on the hillsicles, flowing 
together to form streams, which 
would rush headlong into the 
cave system. Passages deep inside 
Would echo With the roar of 
whiter, ad escape would 
be impossible for anyone 
trapped at the bottom 


ENNY BROAD 
had mane an 
important cis- 
covery just be 

fore [an met his death 

More than aquarter mile 

into the sump—farther 

underwater than anyone 

Dd heard of ever roing in 

a cave 60 deep—Kenny 

had surfaced in an air 

filled chamber, Harl he 
cracked the San Agustin 
sump At last? Jan had 

Fone to take a look but 

had never come hark. 

When I first heared that 

lan 
thought of his diabetes 
He had been determined 
not to let this conelition 
keep him out of the cave 
syatem, and, considering 
his jong commitment to 
the project, | had agreed 
not to stand in his way 

But after the accident [ agonized 

that we both hacl made the 

wrong choice 

When [ cived to recover [an's 
boty, I found him beneath the 
pir-filled chamber, lying on. his 
crac ata depth of nine feet, Ais 
mouthpiece was out, but his gear 
was still functioning. He had 
apparently blacked out while 
returning from adive, a result, | 
learned later, of insulin shock 





wits missing, I 


g2 


browght on by exertion and low 
blood sugar 

[t took us six cays to haul 
fan's body to the surface in a 
litter—emotionally the most cdif- 
Hcult thing any of us had ever 
done. When we emerged from 
the cave, we Were met by 200 
pednle from the village, matiy 
holding roses and burning 
incense. We corried lan up 
the steep hill to the church, 
where, on the Saturday before 
Easter, a priest conducted a 


menrorial service in Mazater, the 
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For the first few days, vertical 
descents (right) hod to be 
made, wing ropes anchored by 
Stuinless-steel rock bolts, All 
seemed well, But later, in a 
flooded tinmnel, or sump, caver 
fon Rolland died of insulin 
shock. Ittook six days to Lift his 
body to the surface, where [o- 
cals (above) helped manage the 
final quarter mile to town. 
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language of the Huautla Plateau 

We said good-bye to our 
friend. He was 29 

A week later, hoping to jump- 
start the expedition, I marie a 
solo dive into the sump to pick 
up where lan and Kenny hac left 
off. Though | too felt the pain of 
[en's less, T did not beliewe he 
would have warited us to give 
up. With a backup team poised 
at our staging camp, | swam 
back to the air-filled chamber, 
which we named the Rolland 
Airbell in Ian’s honor. Submere: 
Ing again, | [ound a large 
passare leading to the 
south. Fifty vards, A 
hundred, Where was it 
going? After 186 yards I 
SW a mitrored image 
above me and surfaced. | 
Was In O Cavern As long as 
four football fields with a 
40-foot ceiling 

It took « moment to hit 
me: This was it! The con- 
bination of the main river 
passage beyond the sump, 
This wae what we'd spent 
= A Many Pears trying [oD 
reich. But I coulcn't 
explore what lay bevond 
by myself. I needed a 
partner to back me wp on 
climbs, help me measure 
distances, take compass 
hearings: and figure slope 
angles while 7 recorded 
data and sketched a map 
[ returned to Camp 5. 

Noel Sloan, our expe- 
dition physician, was the 
logical choice for the final 
pureh beyormd the sump. 
Sine: 1982 Neel and 7 had been 
on many difficult expeditions 
together, As a teenager Noel 
had gotten his kicks “yo-yoing,” 
or rappelling and ascending, 
abandoned mold-mine shafts in 
Colorado, But the stress of this 
project had taken ris toll 

“Tm having second thoughts,” 
he told me the night before ou 
hive: “I chon't think J can do this.” 

hy (Continued on puge #0) 


Nattonal Geographic, Seplember 1005 





To plumb the deepest p 


ightimare for logistical supply, technically difficult, perhaps aven impassable, Huautla may be 
the world's deepest cave system. To test that proposition, experimenters in 1SRS poured ‘daa 
Inte a streant at an entrance atop the Huautia Plateau. Tinted water emeérged from an opening 
6.492 feet below. Yel records are established by human effort, so despite submerged corridors 
that have-for 1 years foiled cavers trying to plumb the system's depths, there is but one way to verify 
what the dye sugeested, Start at the beginning and @o to the end, in parson 

since the system was discovered in 1966, 18 expeditions 
have entered Its mouth. Besides natural obstacies and limits of 
fear, luck, and persistence, many faced resistance from the 
VMaratec Indians, who consider caves sacred, Resentment grew 
In the late 19606, whenadherents of the U.S. counterculture | 
tamped in to search for Husutia’s psychedelic psilocybin mush- 
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rooms. In 1969-a Mazatec cut the rope of one caver, who fell MEXICO 

onto & ledge uninjured: in 1970 boulders were rolled down a airs 

shaft where cavers-were exploring. During the authors 1aa4 cy, fan Ape 
expedition a fiber-optic cable for _ a 
sending television images from Huautla—— Lat 
inside the cave was cut twice. see; a ee 
yen so, the team of 44 pressed on Mik CaRTTIOROANeE BTR | 
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= After ad2-hour tine! 
eae wees Stone and 
aim Ende shared Ogi- 
meal ations, then 
) §fabbed some aieep 

The pair were depen- 
dent on rebreathers for 
A Safe return. 
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The Rio lgiesta pours 

40 feet fram @ gape 
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Entering ata sinkholg, the 
team descended numerous 
verticdl shafts before reac 
ing ts are gon NUTS: 


; a 
_From Camo 09 My 3 Bilt Stone dtd =" 
es gain Ende began journey igie © 
Sansa nabs : 
DAY 4: Passing through the Rolland Aire) — 
where lan Roland's body was found—tne tee 
dive throveh Sump 2 and set up Camp 6, They 
explore 8 dead-end tunnel! that on Ende names 
the Silent Borenote 
DAY 2: A-dry bypass enables the team to avoid | 
fen sumps, bul the discovery of Four Comers— 
four channels |eading from @ single pool—ts 
discouraging. One ann leads tham to 6 huge 
rooon thay name Persevorance Hall 
DAY 3: Surveying of Perseverance Hall 
cen Tes 
GAY 4: 4hter passing three long takes, Slone 
and am Ence discover the Main Drain, where 
the iglesia and San Aeusiin Hivers convarae 
Beyond a rock-strewn room thay call Rockin’ ‘n 







Rolland, ta pair encounter a deep sump—to 
end (helt Season more than two mies feyond 


the formar limit of exoloration 






























Paar creer “fucty 
ents” confirming that 
herdivind ear was 
WwOrling partiactiy 

am Ende fo0K one last 
look before heading 
beck from Camo 6 







or atin Ant the taint! ins 
= sattotar links; tha: 
=. “feum feared tiey bad 
eit Steached their Iimitot 
‘ar <- exploration. Buta smai 
a | | obaning led to the 
cave's Main Drain, 


















Thrusting 7,000 feel upward from the lowlands 
of Mexico's eastern toast, the Huautla 

Piateau is honeycombed by a maze of 
Nmesione Caves. Soores of 
Streams atop the pide 
disappear down ank- 
holes —some 1,000 

faet deep—and Mow 
underground, following 
structural toids and 
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(Continued from puge #2) 
options were running out. Aside 
from Noel, only nine team mem- 
bers had been trained on our 
high-tech rebreathing gear (din- 
gram, page 67), Five left after 
Tan died, and two wanted no 
part of anything beyond the 
sump. That left Barbara am 
Ende, a graduate student in geal- 
ogy at the University of North 
Carolina at Chapel! Hill. [f Bar- 
bara bailed out, the-project was 
over. Three and a half months of 
work for nothing. No new data. 
No new passages charted. 
Though she was a qualified cave 
diver, Barbara had for less expe- 
rience than others on the team. 
On top of evervthing, she bai 
also been. putting up with grum- 
bling about the fact that she and 
[ were a couple. 

“You wouldn't even be here 
if vou weren't Bill's girlfriend,” 
ane person told fer. 

such comments infuriated 
Barb. They overlooked her 
20 Years of caving experience. 

“T've trained for this-all my 
life," she declared. “T know I 
can de it” 


/E SET OUT on May 1 
! from Camp 5, 04-by- 
12-foot nylon deck 
ie suspended above the 
sump, Barb and I were taking 
food for seven days: oatment, 
instant potatoes, and freeze-dried 
beef stroganoff, each ground into 
a fine powder and compressed 
into plastic bottles. We would 
drink cave water treated with 
iodine. Noel helped us suit up 
and ease into the sump. He 
would wait for us at Camp 3. 

“See you in afew days," I 
said. 

“Just come back alive,” he 
replied. 

Barb gave Noel's hand a 
squeere, then sank inte the pool 
P followed, pulling our heavy bag 
of gear, Minerals suspended in 
the water dispersed the beam 
from my helmet lamp as fog 





00) 


scatters car lights. A few feet 
ahead, Barb faded in and out of 
the haze, After 35 minutes of 
swimming, | followed her up a 
bank of sand and surfaced in the 
Rolland Airbell. 

"How's it gome?” I said. 

“Extremely well," she 
replied. “Oxygen level was on 
the money the entire way.” 

We submerged agam and 
swam through the second sump. 
Stepping out of the water on the 
other side, we pulled off our fins 
and hauled the diving gear up to 
a flat gravel orea, where we set 
up Camp 6. We would leave the 
gaar here, We couldn't nsk dam- 
Aging it, or we might not get 
heck. From now on, we would 
explore without it. 

As Bart took aff her helmet, 
however, her lamp tumbled off, 
bouncing into a-crack between 
the rocks. Pointing a backup 
Nashlight down the hole, | saw 
her lamp, well out of reach. With 
only one spare lamp, we couldn't 
risk mong deeper into the cave 
So I went fishing. After an hour! 
caught the reflector with a cord 
and gingerly pulled it up, We 
were indescribably relieved. 

The next morning we followed 
the Rio San Agustin down a 
sloping limestone chasm to a 
wallec-in pool. Had we reached 
a dead end so soon? Spotting an 
alcove near the ceiling, I climbed 
30 feet up the wall and found a 
new tunnel. After hiking a hun- 
dred yards, saw a drop—a 
bypass around this new sump. | 
went back to lower a rope for 
Barb, then dropped_a line at the 
other end of the bypass. 

We came to another sump, 
and climbed yet another bypass, 
before reaching a green pool with 
a towering pinnacle of bedrock 
at its center. The water rippled 
away through caverns in four 
directions. 

“This does not look good," 
said Barb, I turned completely 
around, searching the darkness, 
hoping fora way out. 





“T guess we're going to have 
to swim," [said. But in which 
cirection? The water was chilling 
as [set off in my thin jumpsuit 
and caving boots, The first 
branch was o bust. The second 
also dead-ended. Thethird dou- 
bled back to the previous sump. 
That teft the southwest branch 
—ithe longest, deepest looking 
message. [ splashed along for 30 
yards, then felt my feet hitting 
the bottom. This was no sump at 
all but the begining of a large 
cavern. | left the water and 
sprinted down a hundred yards 
of dry gravel to where the cave 
expanded into utter blackness 

*Whoooooop!" I yelled. The 
echo was carried off into the 
void. Only later would we learn 
just how vast an open space we 
were entering, With walls sena- 
rated at one point by a span of 
200-yards and a ceiling arching 
up out-of sight—all a mile under- 
ground. We called it Persever- 
ance Hall, 

Beyond the hall we found 
three long lakes, ‘The last one 
looked like a dead end, Cold and 
tired, we declared our explora- 
tion finished for the day, We'd 
come almost a mile since morn- 
ing and needed to document 
what we'd founc: Three sumps 
with back doors, a giant cavern, 
and three narrow lakes, all 
heading south toward the Santo 
Domingo canyon. 

Ten hours later we were back 
at Camp 6, celebrating with stro- 
ganoff mush. 


WO DAYS LATER, after 
surveying down to the 
hall, we returned to 

7 the three Inkes, the last 
of which had a small opening 
where the ceiling met the water. 

Barb awam oul to investigate, 

her caving helmet disappearing 

beneath the roof with just 
enough room for ber head. Ten 

minutes passed: Then twenty. I 

was about to jump in when she 

reappeared. 
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Torrent from a freak April storm erupts into the Upper Gorge, 
below which seven team members hod comped. Getting his grip 
with rubberized gloves, Noel Sloan fights thundering white water 
aiy feet above normal. When high woter strikes ao cover, tie author 
save, “You fast find high ground and break out the playing cords.” 


“Want the good news or the 
aes a 

“Give me the good,” I said. 

“Well, the low oir space lasts 
for only afew yards. Then the 
roof rises up again. Bevond the 
lake, & huge-river comes in from 
the left. Lt must have four times 
the flow of this one." 

[was stunned and elated - 
it had to be the Rio I¢lesia. A 
Canadian expedition in 1967 had 


Cave Qwest 


followed the Iglesia into a cavern 
a half mile from the San Agustin 
cave entrance, Oefore the stream 
vanished into @ boulder-strewn 
floor 822 feet below ground 
Geologists assumed that it 
merged with the Kio San Agustin 
somewhere beneath the Huautlo 
Plateau to form what we called 
the Main Drain 

We hac found the jumeture. 

“CK, what's the had news?” 


“Just beyond the Iplesia, the 
CAVE sumps oul,” she said 
“There's no way around it.” 

Our progres: downriver halted 
for now, we went to where the 
Ighesia gallery joined the passage 
we'd been following and hiked 
upstream. We heard a rumbling 
ahead and felt mist on our 
checks. Then suddenly we were 
face-to-face with a deafening, 40 
foot-hizgh waterfall —the largest 
I'd ever seen underground 

But we weren't finished vet 
(on our way back to the San 
Agustin tunnel, I climbed into a 
fiseure hidden ina wall, [t led ws 
toa new passage. Pushing up 
through a maze of boulders, 
Barb broke owt into a great 
chamber that smelled of rich, 
damp earth. The next thing] 
knew, she was racing down a 
long slope of dirt—soil eroded 
from hundreds of years of Wlaza- 
tec farming. At the bottom we 
spent an hour searching for a 
way oul. Then I beard the faint 
rush of water 

As we followed the sound, we 
popped cut into.an even larper 
cavern, whose floor was clean- 
washed stones from wall to wall, 
We saw the river flowimg over 
the rocks,-and tn the dim light of 
our lamps we mace out a great 
pile of stones rising into the 
darkness. 

“Tt gets really big over the 
next rise,” Barb-said 

“You don't call this big?” I 
replied, waving my hands at the 
Vast passage. 

“You don't understand. | 
Mean it pets HU-MON-GouUSs!”" 

Sure enouwrh, when | crested 
the rock pile, [saw an immense 
funnel going down, At the bot- 
tom was a darkness so deep it 
defied my most powerful flash- 
light. It was a lake 150 feet 
across: And as we dipped our 
hands into the water, we realized 
that the funnel continue 
straight down into the water 

Until this moment we had 
resister! thinking about how 
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But ripple marks in the sanedy 
floor reminded Ws that when the 
rains came, the nver would form 
1 gigantic whirlpool where we 


chood. | imarined the roaring 


Yorlen. kf aA 


tery black hole 
sucking everything down 

More than anvthing [ can 
deacribe, | wanted to ke af us 
ing bewond this giant sump. Bul 
the o1 Ly Way bo do that Whe fo 
return to Camp 6 for the 


The rainy 


We turned ane 


rebreathers eC 
Was too close 
By the time we got 
back to Lamp 6, we had been 
exploring for 22 hours straight 
We tad cst overed more than 
Wit miles of new 
Bicht sumps, a 
Rio Iglesia, a pia 
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up to leave the fol 
sith 
bevond the fret sump. An nous 
ter strapping On Our CiViInE 


eS ol eee sia tet = ia ed oh 
OWE Meming —oot 


rear, we resurfaced at Camp 5 
“Wie mace it!" J said. fam 
bine fo tive Harb a hve—not so 
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We spent the afternoon break- 


Perl fot ITH ore 


ne down the 
ty the time we climbed to Camp 
66:30 p.m, When bsaw 

lights ahead, I gav 
Noel hurried down, I extended 


o 1b Wi 


Pa snow 


my hand, but he gave me a hug 
“T cannot tell vou how 

relieved | am to see you two,” he 

sd, Everyone wast emiling 


liwas another week before wi 
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SL SuUniieotl ir ten backbrenak- 


day, 2 Eroup of us 


ne NoOUurs 
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Lion Broussard, Be im 
Brown, Sergio Zambrano, Ange! 
Soto, Noel. Barh. and I—sulled 
DUr heavy équipment bags across 


he lone traverses and up the 
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Hanging in limbo: For weeks the team’s list outpost wos Camp 5 
(opposite), a platform of nylon tarps ond alumina poles sus- 


pended over a sump. The team slept in hommoctks. [n the final push 
(above), tee author followed Barbara am Ende through mineral- 
loced waters, “as close to being in outer space as [ con imagine.” 


Veustin all the waytothe canyon pushed Huautla from the twelfth 
i time. J 
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And we hac all been shaken b and | 


finally ran out. The air was 
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Article and photographs by FRED BAVENDAM 








Faster than an octopus, able to 
change colors in the blink of 
an eye, a 30-inch giant cuttle- 
fish patrols its home waters 
off southern Australia. 





MUTUAL admiration downandsway like kelp fronds. bright patch of ascichans, 
E it em I at 45 : 
ncheby exists between divers A cuttletish communicates 05 tutine tartied & smaller actu 
and the giant cuttlefish. Shyand vividly with fs arme.as with its unding a corner. Ite skin 
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rs, they sicle right up to divers eouth of Sydney, a large aciuilt, Up its arms (below), in what I 


Wearing tOgAV & fashion ible het pr ibalbly a mils howcases ibs book to a beck-off pesture 
pink and green wetsuits. Maybe fonz outer arms (right), fattened Cuttlefish will bite pushy 
itts because of the vellow tank and angled downward tine Dent IVErs, SDpIine through we 
sometimes Carry, oF maybe it is swords—S posture Assumer Hits with sharp, parrot-like 
mnie curiosity, but giant cut when confronting other mules eaks. eecing the messnee, | 
Hefish have come so chose that I In the same area, near a TAVE Way 
an pet them on the back 

Just.as cuttlefish will follow 
me forup to LS minutes ata 
time, [can’t helm ogling them 
hack, They change colors as flu- 
Wily 4-2 neon sien, showing 
reactions like aggression, fear 
iT Sexual excitement 

Divers encounter 5S. apama 
ily in southern Australia’s 
nastal waters. Reaching fou 
feet in length, they are the lareg- 
est of the hundree or so species 
Hf cuttlhetish, all characterized 
hy the thick, chalky internal 
shell calleda cuttlebome 

Cuttletreh belong to a class 61 
mollusks called Cephalopocta, 
which mclucdes octopuses and 
aquiicd. Like their kin, cuttlefish 
have tiehiy developed Gram 
for invertebrates: [ sense their 
intelligence whenever I meet the 


roe 


tare of their large eves. Some 


Like the octopus and tha 
equicd, the cuttlefish has sucket 
lined anpendapes crowing trom 
its heal: the cuttletish has ten it 
all. including two hidden tenta- 
cles, When it goes for speed, it 

hoot i Behl arms out to 
ttreamline its form, When il 
hovers, using skirtlike fins to 


Stattlive (Peel, the arms ciroon 
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‘WS BRAISED In Van ind the occasional fishermen 
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(crab doesn Aurich Bb Chatice in vho prefer its taste to squid 
c r . 1 , i capes we : i eee be pal 
the face of a giant cuttlefish +. dtd hunts with acuti 


ittack. In a flash the cuttlefis! vision. E.ach of its complex eves 
unleashed its two whiplike ten contains 2 lens similar to that 
Lacles, kept couled in pouches in the human eve. Lo focus, if 
beneath its arms, and snatched changes the shape of the entire 
up the cra eveball, moving the lens closer 
Eheulfing its prey, the cuttle or-farther from the retina. [he 
ah started to eat (below) contours of the eyelid (above 
Either it will tear the crab to ontrol the amount of entering 
bite with tis beak or neath light. Oddh enocugh, cuttlefish 
puncture the shell and rasp out ire thought bv some scientists t 
the meat with tts toni be color-blind. [fseo, they musi 
Lhe miant cuttlefish aso nabs see an incredible range of tones 


shrimp and fieh. bn tit it is for them to match ther skin to 
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OVEr a too den sie. Ina typical 


cue! ethan intruder, fore 


four minutes they geliche pas 
ther TIRE Fe | Pee 
cach other actil challenges 
hr perl ae ae ; 
iTthie re EE Sy 4 y La | l uted 
i. F 7 es | F 7 7 
Wiest cuttvlenhish confrontation 
ry Be . 1 ar] = i 
take this form of ritual comba 
inowhich oo direct atta 
mide, De winner is usuaily the 
"iE 7 pS "I ra ¥ he 
IArPer animal, Uboweh an an 
Hye, showy cuttlefish can some 
A mu oat ii j en PL LT 
Himes intimidate a bigcer on 
[In one instance a smaller cut 
ehisehn seemed to taunt a dareer 
nme in its cen, 7 hing color 
nc extencing Gis arms. Finally 
the elder cut short the nonsernst 
and clamped two arms around 
tte HOTEL = bye AC i hothon 
left). It wasn't a death prin, a 
i “a } 4 Lk [ 
he saller ore shook lew ane 
CLitt Taree. riretirmal 1 ee ee 


ns "I 2 ts . 
WOE ll face-otts end beniwnly, 


Leaw a male with three arn 


chomped off (hattiom right) 
(eph Llp es ore known to 
regenerate their orms, bat since 
rant cottelien lve onivy two to 
three Vears, and usually die after 
PMA senson, 1 would Puess 
that tis adult's days were 


niimbere] anywa 
Ue ae La cat d 4 1 


bOY LANGUAGE makes 
intentions clear in the combative 
world of 5, apama, When squar- 
ing off with another male, a 
larce achult ripples his panel 
Outer arms (Lop rigthtl, thereby 
emphasizing hts sce, Another 
male, cruising limestone over- 
hanes for afemale to mate with 
elongates himself to look intimi: 
dating above) 

Lexpected some kinel of con 
frontational response from Ute 
various males in their individual 
crevices, but they held tight, 
Waving their lone arms 2s if to 





lightly brush off the challenger 
Then out of the darkness 
ewun a female, which may 





lave 
been scouting the ledge for ari 
ege-laving Site. Attracted by the 
displays of the suttor, she pro 
tecded to mele (right), even as 
one of the-spurned males spreact 
his arms and bared his beak in 
an empty threat 

The mating proceeded quick- 
iv. The male, at left, used one ol 
his arms to deposit sperm cap- 
tulee into a pouch beneath the 
female's mouth. The capsules 
burst open, spreading sperm 








into her mantle and fertilizing 
the eees. The coupling complet- 
ed, the female swam back into 
tne Cave to iy her mew @ res 

Pemajes, Which look quite 
imilar to males, tvpically do 
not extend them firms as dra 
matically as their exhibitionist 
mates. A common female pes- 
ture 5 to fold up the arms like a 
blossom (bottom eft) 

What shows clearly le her 
inhon. By expelling water 


through the funnel-lke tube. a 
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Maimed by war, 
fisherman Berti de 
his legs to a land 
mine in 1985 dur- 
ing El Salvador’s 
12-year civil war. 
He's learned to 
adapt—relying on 
daily rides from his 
wife, Antonia, who 
carries him to their 
lakeside home as 
the children 
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Ree the countryside, tiny farm plots called min/fundios checker 
the expanse below San Vicente Volcano. The property, once owned by 
the government and a few familles, was parceled out to landless 
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campesinos. Land reform was a key Issue in the war, in which a U. 3.- 
backed government fought communist-supported guerrillas. A 1992 
peace agreement ended the hostilities, which took some 75,000 lives. lil 


Shooting al targets instead of each 
other, former government soldiers and 
Querrillas train together for the civilian- 
controlled national police. An Fel acent 
from Puerto Rico leads practice. In war 
time the military ran the police, widely 
Viewed 2s Murderous antorcers 


whole famualy farmed, 


Land. 

‘hae but we didn't own land,’ 
Stmon Amava said, “We rented a little mece to 
rrow our corn. But to get any monev, we had 
to migrate to pick coffee or cotton.” 

Land. “I was born learning to work land 
that’s all Enow, said Seratin Chiivez, 
Simin scompanero, his bury 

In El Salvador the inequity of landowner- 
ship was one of the main causes of the civilwar 
that faredin 1480 ancl lasted a dozen vears. A 





yawning economic fault allotted great estates 
to-a handful of landlords whilé tens of thow- 





cancds of campesine families hacl not a cled 

=O There is URACCUSIOMmed price of posses- 
sion today in parts of El Salvador, such as the 
candy plain that delivers the Rio Lempa to the 
Pacific Ocean. Guerrillas once, Simon and 
Serafin are landowners there, with about five 
acres apiece. Not a lot, bul many campesines 
survive on “Anybody who suffered 
through 12 years of war would be happy with 
anything, said mon, aguerrillaat 17 

[he smallest and most densely packed 
nation on the New World mainland— 
VWAStaAchuselis-size ancl nearhy as populous, 





haa 


burgeoning with 5.9 million sauls— El Salva- 
dor, the land of the Savior, is more familinr 
with suffering than salvation, Besides peri- 
occ social upheavals—the recent war anda 
land-related rebellion in 1932 that 
in the slaughter of thousands of Incians—il 
endures a geologic curse. Volcano-studded, it 
trembles often, sometimes devastatingly, This 
explains why the capital, San Salvador, is a 
modern, mostly low-slung city, its Spanish- 


era architecture having toppled long ago 


resulted 


A frequent (sEOGRAPHIC roniroutoe, photographer 


POoMASE TOMASZEWSREI lives in Warsaw. Poland 





But no event has been as potentially carth- 


shaking as that of January 1992, when the 
Farabunde Marti National Liberation Front 
(PFMLN) and the government signed a peace 
berth 


ies glen tlae- 


pact with far-reaching accords Silos 
were Weary and found their al 
ging, After spending an estimated six billion 
dollars to bolster the foverment and the 
army, the United States wanted out, at the 


same time, the commumst tremimes that nour- 








ished the guerrillas were collapsing 

‘The UN brokerecl the pence negotiations 
and sent human rights lawvers, police, and 
other obSevers:‘to monitor implementation al 
These halved the army to 30,0(8i 
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REPUBLIC OF EL SALVADOR 


Conquerad in the 162s by the Spanish, wha named it 
the Savior, the nation won independance in 1821, With 
726 parsons per square mile, El Salvador is the American 
mainiand’s smatiest and most densely populated nation. 
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AREA: 8,124 sq mu 
| POLAT 3.9 
million Arrmats 
Sain Salvator WL: Kooper 
Catholic, LANGUAGE: Spanish. 
ADIT LITERACY 72°. ECONOMY: 
Caflee, cotton, sugar, livestock, corn 


Puocitic 


75,000 lives, Death squads of the right, and to 
a lesser extent terrorists of the left, preyed 
upon civilians. Bridges were blown up, city 
halls burned. Dozens of people from the hun- 
dred or =o families of the wealthy elite, once 
called the Fourteen Families, were kuinapperd 
for prisoner exchange or for ransom, swelling 
the FMW war chest by tens of millions. 

So it is not easy for Salvadorans to put aside 
hatred and suspicion in this time they call Le 
Transicion. On my first visit to witness the 
return of peace, early in 1994, many were still 
wary and combative, On San Salvadcor’s 
crowded streets former FMLN conurndantes 
strode proudly, having descended from their 
mountain strongholds to become public fig- 
ures. But they strode with bodyeuards, as dic, 
also, nearly everyone of importance on the 
right. During the 1994 clection campaign — 
which resulted In a big victory for the 
conservative Nationalist Republican Alliance 
(ARENA) over the PMLN—ARENA bodyguards 
drew pistols when hecklers harassed a rally. 

When | visited again a few months later it 
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seemed tome that tensions hac subsided some- 
what and thatnow and then people of extreme 
and obdurate mind-sets were beginning to try 
to reach the chasm. 

Yet among the capital's 1.5 million inhabit- 
ants the extremes of wealth and poverty were 
aspreatosever. And inthe nich neighborhoods 
of Escalén and San Francisco the fear of kid- 
napping was as palpable as the bougainvillea 
apilling over walls in joyous scarlet, 

Today the kidnappers are likely to be apo- 
litical— just gangs toting U.S. M16 rifles or 
Soviel AR~47s, the tnurderous flotsam of the 
war, They occasionally rob buses, and they 
have tossed grenades at the new police offi- 
cers. Hence, many of the nich continue to dwell 
behind walls and barbed wire. 

Right beside these posh fortresses lie allevs 
spiked with community water spigots. Insuch 
a neighborhood Alma Andrade rains a beauty 
shop ina comerof ber home,atin-roofed shed. 

Aima' smother fives in San Francaco, Cal- 
fornia, one of perhaps a million Salvacdorans 
who, fleecing war and poverty, dwell legally or 
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Gentle slopes 
quality coffee. El Salvador s chisel export accounts for 30 percent 


ofthe nation’s agricultural eamings. Croass-natchned rows oF 


treas shield comtee bushes trom wind Gamage 
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Viv mother 
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to the university.” Alma wept, thinking of her 
hardworking mother, who hold: 

And then she lectured me. “People con't go to 


the States because they want to leave us: They 
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of Sarita Ana Volcano yield a robust brew of high 


Joya de Cerén, where a village was preserved 
in volcanic ash, the fare of Inchians | 400 years 
APO Wis als CoN anid hears, pins chilies 
squashes, tind chocolate, 


Wea Work Pompen, found when a 
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ir. Sheets ic nol vet sur Tht 
were: Posaubly thev were Lenca., one of thesev 
eral Central American groups 

What They departed in a rush 
after a volcanic eruption. Hot ash covered the 
things they left behind, including food, seeds, 
and dishes, Dr. Sheets discovered that the In- 
hans grew flowers and Kept ducks 
ite h 


they did steam tamales, “The variety of food is 
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and clos 


id ono grills for making pupusas, but 


pmazing, he sarc, “We had no idea how food 


life was for common people 





Wiring down a discarded orange, Ernesto Morales, 13, and one- 
year-old Blanca Asucena live on the edge of the Mariona dump out- 
side San Salvador, the nation’s capital. Hundreds subsist here by 





foraging and collecting recyclabie materials, driven to desperate 
measures in a country where 46 percent are jobless or underem- 
ployed. A trash avalanche at another dump in 1982 killed 18 people. 117 
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AKING LIFE GOOD AGAIN th thts 
yuist Starting over includes the 
lenge of rescuing the environment 

‘The land ef the Savior is a denuded 
: percent still prow= natural forest 
In this hemist Haiti has less. More 
than hall of ail the energy expended in the 
country than from petroleum and 
hydroelectric power combined —derives from 
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wood, which is used for everything from erill 
ine pupusa: to baking bricks 
No city has a working sew 
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alien tasty. The park service has entrusted the 
protection of El imposible to SalvaNatura, a 
new citizens environmental group 

Nestor Herrera and Alicia Dla? are of a rare 
species themselves—aspinine field biologists 
in & nation that has offered scant opportunity 
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| eye show in the face of a young sugarcane cutter near San 
Miguel. He earns about $2.75 for a day's work, which starts es early 
as 4 a.m. to allow for a siesta during midday heat. Many farmers and 





migrant workers put children to work at age five. Lifeblood of the 
economy, agriculture suffered during the war, when fields were 
neglected and sometimes burned for tactical advantage. 125 


homemade mines to U.S. mortars. As [ 
looked, several men talked at once. “We used 
those captured radios to follow the enemy and 
interfere with their communications We 
took that machine gun from a battalion in 
Corinto.” [he pride was so thick you could 
have shot holes through it 

[ wanted to hear Rufina Amaya's story. So 
my assistant Ceri Mata,a VOLE WOMAN whe 
had braved gunfire toescort journalists during 
the war, went to a crude shack in Perquin to 
find her. 

Rufina and one boy apparently were the 
only survivors of the El Mozote massacre. In 
December 1951 soldiers swept through El 
Mozote and surrounding hamlets; assuming 
that the people supported the guerrillas, they 
killed evervone who could be found. UN in- 
vestizators Said more than 500 climd: Rufina 
and others in Morazin say 1,200. 

We bounced over a dirt road, coming at last 
to a few walls, all that remain of El Mozote 
Rufina shower 
shot. And where children—including her own 
four—had been pushed into a howse and shot 
Through tears, she said: “I could hear them 
beeping, "Please don't kill us!’ [recognized the 
voices of my kids,” The soldiers burned the 
village before withdrawing. During all this 
Rufina nad hidden in dense undergrowth— 
surviving ta testify about the worst massacre 
of the war 

A UN Troth Commission that reported on 
this and other atrocities cited the FMLN for a 
small percentage of the crimes, while blaming 
by far the greatest number on government 





me where her husband was 


security forces, which were abetted by civil 
authorities and by “some of the richest land: 
owners and businessmen,” Only a few of the 
more than 40 officers nanied in the report have 
been tried; a hastily passed amnesty law makes 
itunlikely that others will be. 


RESIDENT ARMANTDO CALDERON SOL, 4 
rotund jlawver with an open, friendly 
face, does not cispute that human ments 
antl almost everything else, must im- 
orove. “I don't defend the society we had. I'm 
sure it was corrupt in everything " This he 





blames on Vears of leftist subversion; others 
y lawlessness was simply endemic 

In El Salvacor’s quest for lasting peace, 
much will depend on whether Mr. Calderdn 
So) is able to manage the country for the bene- 
fit of all rather than for a wealthy few 
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A rare stand of rain 
forest shades the 
mountainous Ceng 
Verde Tourist Resort, 
a national preserve 
west of the capital, 
Harvesting for fire- 
wood and timber 
and clearing land 
for agriculture have 
shrunk El Salvador's 
natural forest! 
cover to 3 percent, 
causing erosion and 
danleting wildlita 
populations 

After scavenging 
for firewood [bat- 
tom) a family heads 
inte the tawn of 
Suchitote, where 
bundles fetch about 
30 cants apiece. 





He began his five-vear term in June 1994 
espousing the healing process begun by his 
predecessor, Alfredo Cristiani, who perse- 
Fered in peace negotiations with the FMLN de- 
spite death threats from furiius rightists. All 
the same, Calderdn Sol lives with a ghost; he 
was an early protégé of Roberto D’ Aubuisson, 
a charismatic former major, who died in 1992 
from cancer, D’Aubuisson is widely held to 
have run death squads in the 1970s. As the 
president spoke to me in the headquarters of 
the ARENA Party a portrait of D’Aubuisson 
looked down from a wall. The party's 
founder, he has not been disavowed 

Calderon Sol’s administration is benechting 
from U.S. largesse, Though El Salvador i no 
longer the hemisphere’s largest recipient of 
U.S. aid (it's now fourth), 266 million dollar 
has been provided, including 60 million dol- 
lars to buy land for the Serafins and Simdns 
he new police force is down for 26 million 








dollars. There's a 20-million-collar program 


National Geographic, September 1905 
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Ed Mes ON Maria Sanchez, center, fled to Honduras after 
her brother, suspected of being a guerrilla, was killed by police in 
1981. “He was coming back from cutting wood,” she says. “They 


tortured him, burned him alive.” In all, she lost 13 family members, 
Sanchez later returned to El Salvador and opened a store in this empty 
house in Morazdn. She and her five children were recently evicted. 
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to rescue the environment. Ex-guerrillas 
applaud the continuing U.S 
not only for the 
bo Litss the uy ernment ve kieey iL [iT HMEes 

In El Salvador's rebirth, perhaps the most 
difficult task 1s to wipe the slate clean of ant 
MmiWs = You CanNnOL IOFEIVE a per 
son who murdered or kidnapped a friend ora 
cAid Enrique Altarmmrano. A courtiy 
he is the publisher of Li Dugrio as 
Ffoy, long one of the most strident voices thun- 
dering against the deft. 

an a book-lined study—a serene sanctum 
within his newspaper s heavily guarced com- 
pound he reminded me that 
was one of the first kictnap victims. He himsell 


presence, and 


‘ash; they also want the U.S, 


And cistrusi 


a 
relative, 
man oi 6d, 


a friend of his 
hada narrow escape, he added, when guerril- 
las planted explosives by his house. Like mans 
wealthy Salvadormns, he {led to Wliamt 


La0 





[ asked if hie -. the 


prevailing attitude 
among businessmen. today 
“There are people who say, ‘Oh, I*m willing 
to forget,” " he answered, “but nobody invites 
them to dinner.” Nor has Al Drarntio invited 
any to become emplovees—" There aren tany 
people from the lett with the qualifications to 
work in.an orderly business.” 

Federico Batlle aleo was a 


towird the left 





fected) hy @ kiri- 


happing: His tarnils pac £500,000 for the re- 


turn of his uncle, who had hewn ep in atlare 
box—in which he could not stand up—tor nine 
a bottling 


1 viewpoint voiced only recent 


months, But Bathe, who manages 
company, has: 
ly among Salvadoran capitalists. “The war 
"You 
to other icleas,” 
The owners of capital were self 
thinking about making 


wast a lesson for everybody," he sated, 
learnéd to open your mind 
W hat ices? 

The 


Were FUSE 


National GeorripAic, Septem 


Zeroing in tor 4 shat 
on goal, a member 
of the Ei Salvador 
Netional Amputess 
Football Taam plants 
himself during a 
practice mateh in 
san Salvador, Three 
times in the late 
1980s the war- 
maimed army veter 
ans won the Boaing 
World Cup soccer 
championship for 
amputees in Seattle, 
El Salvador—poor 
In natural resources, 
accustomed to vio- 
lence, and tacking a 
steble democratic 
tradition —will neect 
similar datermina- 
tien to overcome its 
other wounds of war, 





money. The war could have been prevented if 
they had understood that the people needed 
help.” Batlle has hired leftists 

And then there is Jaime Hill (the Salvadoran 
elite is sprinkled with English and German 
names). Coffee, banking, and insurance en- 
riched Jaime's family, which mace its mem- 
hers prime kidnap targets. Jaime was seited in 
1979 and kept in a small room for more than 
four months, until a three-million-dollar ran- 
som Was pei. 

There was 00 sense Carrying a grudge here 
In my stomach,” he told me. So after peace 
came, he decided to assist his captors— 
Joaquin Villalobos's ERP, The comandante 
winted to meet businessmen: he needed help 
starting a construction company to put his 
companeros to work. Hill found him a bust 
ness Manager and an accountant 


Fl Salvador 


EONEL GOMEZ reasoned that talk would help 
henl the Salvadoran wounds. Several 
times I visited a conference hall where 
Leonel, a political activist with lively 

brown eves, presided over discussions of such 
subjects as justice and economic recovery, 

The 60 participants were a diverse lat: poll- 

ticians to professors, priests to killers. One 
was a general. Another, tall ond bearded, 
answered when I asked his profession: 
“ex-ouerriila” He hac left the National Unt- 
versity to join the FMLN, abandoning his 
cream of becoming.a nuclear physicist. 

“You must have been pow! at math,” | 

saicl 

“Wes. ] used thatin the wor.” 

“How?” 

“Artillery,” he answered 

For four months these men and women had 

heen meeting three times a week, talking hive 
hot LS Al ae Shon 

Leonel organized this prograni, known as 

Centro Demos. The U.3S. government pays 
the bills here ton but stands clear; itis a Salva: 
thoran catharsis, “I just want people to bsten 
to one another,” Leonel said, “What we're 
dome is just common sense. Decency.” 

Leonel had essayed decency before. He once 

accused government officials of a 40-mullion- 
ar frave —then had to fen the country. In 
1989 he was the chief investigator fora U.S 
commission that blamed the murders of six 
Jesuit priests and their housekeeper and her 
daughteron a coterie of army officers; Mast o! 
the suspected conspirators went free, But this 





clol 


time, decencyin El Salvador justmay succeed 

Qne night several conferees heaped criti- 
ciam on the military. “They killed the Jesu 
its,” exclaimed a priest. A union leader: 
“When we see soldiers on our streets at night, 
we re still afraid we're going. to die.” 

Finally a beleaguered colonel responded, “Tl 
don't think everything is the army's fault 
Anyway, we know what happened in the past 
We should talk about what the army should 
become from now on.” 

A sclf-serving position perhaps, but it found 
agrecment inan ex-cuerrilla, Ves, he said, we 
should be looking ahead, “looking for what's 
beet for El Salvador.” And, he adder, ac 
knowledging guerrilla atrocities, “We made 
some mistakes too,” 

Atthe end of one session [ caw an ex-general 
and an @x-comandante chatting like old bud 
dies, Hlessect are the peacemakers. a 
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TRSSCGe Paths 


Mi rhROos THE AWCHIVES 
Warm Memories of Hawaii 


Tourists have abways sought novel souvenirs to impress 
friends back homie. Early visitors to Kilauea Voleane actu- 
ally dipped pastcards into red-hot cracks of active lava 
flows, Toasting postcards is prohibited at Kilauea today — 
too dangerous. This photograph, although never published 
in the magazine, was among several by Roscoe W. Perkins 
acquired by Geocraparc Editor and Society President Gil- 
bert H. Grosvenor tor his article “The Hawaiian Islands,” 
in the February 1924 issue, Grosvenor traveled the world 
in search of compelling stories and often purchased the 
work of local photographers. 
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In ‘Touch with Tomeonnw Call 4005759777 


TOSHIBA for more information or a 


dealer near vou, 
Toshiba. The World's Best Selling Portable Computers. 
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in , ~ Just ask any third or fourth prader in Mrs. Grahaim’s writing class 

| They've experienced the challenge firsthand. It was part of an assignment in whiel 
ihe had het students create articies thet actually ran in a local magazine 

First came assigning individual responsibilinies to rhe class, Each student was 

givenoa position just like you'd find ataany magazine. Positions like editor, opera 

tions director, art director, photographer and journalist. Then with unheralded 

enthusiasm the class began the hard work of getting their story to print. They han 

dled everything — research, layout, design, prooting, even production — all in time 
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Geographic On Tour 





~ WE EXPLORED PLACES rignt out 
of the papes of NATIONAL GED- 
GRAPHIC, said a Society mem- 
mcr Gitar a crugse to Indonesian 
mors last vear—iust one of the 
oftenings of the National Geo- 
graphic On Tour program. Led 


by Society staft and other ex- 


perts, small groups of travelers The On Tour staff cries to Don't Jump 
have experienced the wilcdlite ACCOMIMOGATE SOCIAl TeqHUuests 
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ort single-hanmiled|) car parked by photographer 
Future On Tour destinanons (hry Johns in Rechester, New 

include Provence; Prague and Tork, was apprehended within 

Buclapest, and the Maya ruins of an hour, He was wearing Chris's 

Guatemala and Belize. NGS cap 
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So matter whur you end up carrying, the tirst thing vou should pick up is the phone, Call 1-BO0-33-HON DA, 
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ILDLIFE AS CANON SEES IT 


Elusive, largely nocturnal, and often living 

macoessible places. the Furssian otte 
LW) Wheto SS] oe Pinte, LUGE wid aS Lat OeT 
is rarely seen across most of its vast range, 
A mother otter rases 1—3 cubs alone, and 


for nearly a vear helps hone ther fishing 





sinils, which will become ther mainstay 


for survival. Habitat loss, pollution, and 





the disappearance of fish and other food 


sources have all contributed to the decline 
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of thr encieanny otter. To save endangered 
species, it 18 vital to protect their habitats 
and understand the role of each species 
within the earth s ecosystems. As a global 
corporation committed to social and en- 
vironmental concerns, we hope to foster a 
greater awareness of our common obligation 


to ensure that the earth’s life-sustaimmng ecol- 


‘= 


o¢y survives intact for future generations. 
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“YOU TAKE CARE OF THE THINGS YOU CARE ABOUT 





It's up to all of us to take care of the arth, as well as the See that 


] i" , ee : ; ' 
live here. | work bor Georgia-Pacific, a torest products company, a ad they 








. i Le, "UTI } | ’ | @ 
helie ve the game thing. When we learned that ihe \ oho falmon and Steelhead 


trout were strugdiing to survive, we came up with a plan to help. We re 





pulting large houldere and logs in the rivers to créate cal an pools where 


the small fish can frow and survive until they head 
] 


Pra I iz 


ek LAA oout to the ocean. Lt was something tbat needed Lo hy 





done to help the fish. And it teels good to Low that my company if 


doing it. Dick Patton, Resource Manager Georgia-Pacific 4& 
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Vimy Flies Again 

It is interesting that three significant long-distance 
fights were completed shortiy atter World War I: 
the Ross Smith fight from England to Australia 
(highlighted! in the May 1995 issue}; the first non- 
stop crossing of the Ariantic, from Newfoundland 
to Ireland, by Alcock and Brown; and the first 
flight between England and South Africa, made 
by van Ryneveld and Brand, In all these instances, 
the aircratt used was a Vickers Vimy. 


DWH T S$. WILDER 
Nrwrnarket, Wow Haappalire 


The article 1s a-true adventure story in which borh 
man and machine have come out on top. What is 
surprising i the risk taken by the crew at Agra, 
Inielta, where they decided to fill up with thar 
“mystery juice,” perhaps suitable for scooter 
engines. When such a thing can happen in 1994 
with good communication and logistics, the pio- 
neerswho won the first race from London to 
Australia deserve great applause in overcoming 
problems, DLN, MURTHY 
Collinge dation Texas 


Having a.collection of GeocrarHics back to 
1910, [was able to read the article about the 
Vimy in borh the May 1995 and the March 1921 
issues. Sir Ross Smith continually expressed con- 
cern about engine failure, but his Rolls-Royce 
Eagle VII engines performed Hawlesaly com- 
pared with the modern engines on the replica, 
GILBERT A. ROBERTSON 
Greta, Nelo ¢ 
The replica was built in Browns Plains, Australia, 
by Wayne Daley and his staft at Aircratt Engi- 
neering. le was only put together in San Francisco 
so that it would pass the air testy and-meet stan- 


dards worldwide. 2 agate 


Cireeetenk, Chooevrlond 


The photographs of landscapes tind the narration 
made me feel the breeze and enjoy a trip around 
the world. Whar a nice adventure! 
RAPARL G BLANCO 
Mision Ch, Mec 


NGS Maps in World War Il 


As u high school teacher of contemporary histary, 
Lhave used your “Germany and Its Approaches” 
map from fuly 1944 for years, | inherited it (and 
Geographic membership} from my father. I had it 
plastered on wood, and it has been used vear in, 
year out to show my students Nazi Germany's 
aroressive polices in the 19405 and a rouch of 
history itself. [e's a delight to see students review 


its cracks and marks with a sense of awe ar secing 
a relic from that bygone era. 
FRANCESCO AMIPFARLAN 
Torrecin, Coafuits, Mexico 
[love the Geocrarntc and irs maps. However, 
it was the hundreds of thousands of accurate 
ground maps, naval approach and bombardment 
charts, acronautical charts, town plans, and more 
created by LL S. Army topographic enginetrs and 
their sister units, including the British Survey 
Directorate, that paved the way to Allied success 
in World War IL, LEONARD EVERETT FISHER 
Wiettert, Commecticn 
Our 16-year-old son took his sports posters off 
his wall and replaced them with NaTIoONAL Geo- 
GRAPHIC maps, He said, “These are so coal.” Our 
collection dates from 1979. 
ELLEN xno TIM BOOTH 
Coppell, Tema 
The multiple signpost shown on pape 70 is not on 
Saipan but on the island of Leyre in the Philip- 
pines. The top sen points to Tacloban, the pro- 
vincial capital The nest.tweo signs give alternate 
routes to White Beach, where Gen. Douglas Mac- 
Arthur waded ashore, The fourth sgn points to 
Palo, whose cathedral was converted into a war- 
time hospital, The sewenth sign directs one to a 
tavern selling tuba, the local drink made of fer- 
mented cocatiut sap. 

Why dof know all this? [was born mn Taclo- 
ban and lived in the area during World War I. 
Your mistake put a big grin on my face. 

ARCADIO F, ORTTZ, JR, 
Wioandisteck, {Maras 


Bit nol on ors. We did not catch the error until 
ajter ibe page was on press. 


The Cherokee 


As a scientist anda Cherokee, | nete that your 
article only mentions in passmg the great intellec- 
tual achievernent of Sequoyah, The unschooled 
Sequoyvah, observing that whites had the power 
to. communicate through space and time with 
marks on special leaves, designed an efficient syl- 
labary to ft an existing spoken language. The 
syllabary was so applicable that within ten years 
the Cherokee had achieved a remarkably high lit- 
eracy rate. He enriched his people in the most 
human of characteristics, language, and he start- 
ed trom scratch, That's the reason his achieve- 


ment was = extraordinary. 
[ACS HOHERS TEI 
Ahocnee, Cabra 


The Cherokee story of resilience ond success is 
quintessentially American in the finest sense. 
Highest accolades tor sharing it. 

TIMOTHY 5. SHEAR 

Codiweriups, Chistes 

Henry Lambert describes one of his occupations 
as chieling,” or dressing in-culturally inaccurate 
dress for tourists, Some may justify this type of 
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environmentally conscious. From re yoring 
at laeoiaie hen dris ing tore level elli nt Cure, 
we t 4 all diving Ott part to « leur Lip the 
planet. But Are still har ae long wy Tey er, 
And together, we can makes sig difference 
in the lis ey | all creatures, great a net «mall, 
AA Chr sles Corporation » WE re doing 
Ln peur ry recy ling. FE, cry Year we 
ren veel thousands of tons ol Wi ooden 
pallets, I trdbourd, and puaper. Even cue 
Cars Are 7 percent rey Lintoler. 
Our engines 1 abr alicy working fa redin i 
. . 
CAN AN EORIES and I peroV e quality Even 
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thorugh today ‘Vas eneines urn I leanes anc 


Meera lta herithy thurs ver, We pe looking il 





alternative lucls like methanal-gaso ine 
Trane Ci. natioral hoa ane cles Pra ny io 
power ou vehicles in the future 

But Vint don t have to wait ler technology 
li huve it “green Mheid hine. Keep yOu ibLET 
andl { avesd liltes ht lean les Lerten rr ileaagge a 
prea Lirrisara a une af 4 lenne: eatery af. 
M MTU EETy Fate cmitne nce ite press hd es To 
increase uel elicimeney. And i ombine 


errands. irae short Eriprs bist ore 


gas peer mile thin ili long Urry. 


As YOU Can see, the re au ling wie oon chix: 
Su let 7 all lene il hare 1 aE oe planet, 


Altes all, it's the only one we hove. 
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entertainment as giving people what they want or 
expect. Yet how is the public te ee understand- 
ing of native traditions if individuals do nor put 
forward ain accurate depiction of their people? 
Perpetuating stereotypes and then implying that 
thase people whe take them at face value are 
ignorant is damaging to the Cherokee and mis- 
leading to us all. 
EMA ABETH Mc|ANET 
Cif, Cheptarres 


Another Cherokee hero was Tsali, who ts bon- 
ored in street and restaurant names in Cherokee, 
North Carolina. During the torced march to 
Oklahoma, according to one version of the story, 
a soldier prodded Tsali’s wife with a rifle, and 
Tsalt killed him. The tamily escaped to the Great 
Smoky Mountains. In exchange for 4 guarantee 
that a thousand Cherokee could remam im their 
homeland, Tsalt surrendered. Before he was exe- 
cuted by a firing squad, his son heard his final 
words, “Love thes land and never leave it.” 
JOR. McELWER 
Dre! Hod, Peters 


Asa Royal Air Foree cadet milot im 1945, | was 
posted for flight training to northeastern (Mla- 
homa, about 60 miles north of Tahlequah. Thus 

the history of the Cherokee, their stroggte with 

federal government, and the uneasy relatonship 
between the government and the Supreme Court 
were all of absorbing interes. Ar thar time all this 
was unknown tome, a 19-year-old cadet arthis 
improbable flying school. | am sorry it has taken 


me 4) years to learn about the story of the Chero- 


kee Nation, but reading it new brought back in 
aimost dramatic way the countryside, culture, 
people, open skies, and vast expanse of the 
Lake O" The Cherokees. 
REV, DAVTO ANTHONY HAGGAN 
Rerputt, Aarne 


Oman 


As a frequent traveler in Oman and an admirer 
of its prudent, haspitable people, cannot quite 
agree with the rather pessimistic undertones con- 
cerning the nation’s future, Developing a country 
at top speed toward Western living standards and 
at the same time keeping the people's identity and 
the land intact is a herculean feat and a great 
credit to the sultan and his government, Mistakes 
and friction are inevitable. We Westerners tend to 
mieasure everyone else by our standards ot 
democracy, forgetting thar it took centuries for us 
to arrive where we are today. 
FERDINAND MEER 

Veintertine, Sucitertiand 
I wisited the sultanate twice in 1994, and | tex 
was distressed by the resistance to freedom of 
speech. | was invited to pive a paper at Sultan 


Qaboos University and submitted it before receiv- 


ing my airplane ticket from the university. Before 
| was to speak, the conference charrman asked 


to dee the paper and began to circle material 
he wanted omitted, information conceming 
American reaction to a 1915 rebellion against 
the sultan, 

Sill there are many signs of progress. Although 
all the women in James L. Stanfield's beautiful 
photegraphs covered their faces, no. woman 
studying atthe university wore a veil, mor did 
most Of the wotnen strolling Muscat's modern 
shopping centers. Today young Omani women 
drive cars and enter the workforce, 

MIRLAM JOryice 

Departed af History and Political Scere 
Purdie Unrerrsity Colwrert 

Huonrisnad, Pndtarni 


Your anicle acknowledges the severe atmosphere 
af political repression in the country today but 
docan't mention the rebellion based im Dhotar 
Province, which began in 1965 and steadily prew 
until the Shah of [ran sent in troops in 1979 to 
help suppress it. In 1979 the Popular Front for 
the Liberation of Oman predicted thar ol revenue 
would temporarily stabilize the regime of Sultan 
Qabous. For now the opposition is underground, 
bur chere is lirtle doubr thar it will resurface when 
conditions change. 

STEVE G0 LDFIELD 

Ed Cacrritien, Cothiftorntia 


The practice of using children under the age of 
12. as pockeys is inhuman and despicable and 
needs to be condemned, Sometimes such children 
are bought trom their parents in India, Bangla- 
desh, and Pakistan by rich Arabs. The parents 
agree because of poverty. 

SHARAD SAWANT 





These wonderful and termble little frogs look like 
(Cartier jewels. 
AMLARIE La ACKCHE 
Moverreal, Onedec 


Geographica 


In your report on Aharon Bilo's carvings of 
Po ish wooden synagopucs you conveyed in just 
three paragraphs what Aharon has been trying 
fo impart these past 50 years. Its timely appear- 
ance when the world has been remembering the 
end of World War TH and the subsequent revela- 
non of the Holocaust has not gone unnoticed 
here. Your column has made an old man very, 
very happy. 

ABN OLD LAVENSKI 
Aiba A for Alia, J srael 


Letters for Foam whowld be sent to National Geographic 
Magveine, Box 37448, Wastingtam, D.C. 2019-7448, 
or fey faor fey 22-82 8-F4 6) or wi the Arerica Cheiline 
computer netipork fo ngsforumitacl.conr, Include full 
mene, 2ddress, atl daytime teleplime, Letters seélected 
may be etited for clanty and space. 
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Cardizem CD and CardiSense 
May Help You Live Well 
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Siberian Nomads Hew 
to Past, Eye Future 
ison the Yara! 


Peninsula in-western Siberia <oil 


a & i | 
herd thousands of reindect 


al EAA a LIL Fal] ad 


north Char che tundra iA SA- 
mer and south fo the forest 
Fringe each fall—a round-trip iit 
600 miles. Wooden sheds hauled 
by reindeer carry cargo and pas- 
cenpers, [he Nenets camp in 
communal tents, wear remdecer 
skin boor and embroidered 
clothing, and otter sacrihces of 
randeer and fish. Unlike other 
Arcnic peoples, they have net 
settled in Villages: they use no 
cower took or snowmobiles 
‘T've never seen a people hold 
their tradinons os deeply and 
¥, eave Willian Fitehisgh, 


Srruthsonian institu 


close} 


head cil dite 
non s Arcric Studies Cenges 

But the Yamal Peninsula con 
tins one of the world’s larpest 
ndeveloped reserves of natural 
gas. The Nenets hope ite exploi 
ration will avoid the environ 
mental destruchon caiised by 
cirher- projects, A U2 S.-Siberian 


COMmOrd te PATiMNership nas own 


emer leaders to the SNortn 
American Arctic to convince 
them that development need not 
destroy thew way ef lite, 


Seeding the Future of 
Native Desert Crops 


LROWN CORN grown by the 
Mavo and Yaqui of Mexico, red 
corn and orange Imma beans ¢ul- 
treated by the Hopi, suntlowers 
planted at the bottom of the 
Grand Canyon by the Havasu- 
na: Such crops have been 
grown for centuries O¥ natives 


of the hot, drv lands of the 


southwestern U.S, and nerth- 
westerm Mexico, But mony spe- 
ccs have vanished. (others 
hovered on the brink until 
Natve Scetis/ SEARCH of Tuc- 
son began to seek chem cir 
After 12 vears it has callected 
|. 300 varieties and given seeds 


ro members of 40 cribes to keep 


traditional crops—and wavs of 


growing them—alive. “We have 
4 palette of genetic material,” 
says Cducation director Kevin 
Dahl. “Take com: Long-eared 
ind short-eared, bloc and white 
ire being grown by difterent 
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CE xs REPLACE PIGS AS LOCAL CURRENCY. 
COMPUTERS REPLACE LOOMS AS LOCAL TOOLS. 
FROM ECUADOR TO SINGAPORE, GABON TO INDONESIA, 


EXPLORE THE CONTRADICTIONS OF LIFE ON THE LINE. 
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Phony Flowers— 
a Fungus Among Us 


THEY LOOK LIKE FLOWERS 
They have a sweet flowery 
amici. They even attract polli- 
MATING WSects. 

But the bright yellow blos- 
soms are pacucdoflowers: “They 
have no anthers, no pollen, no 
stigma, no secds—all parts that 





detine a Hower,” says Bitry Roy 
ofthe University of California, 
Davis, who spotted the fhungus- 
caused mitticry in the Colorado 
Rockres. She says thar even 
experienced botanists have 
mistaken the imposters for real 
flowers. 

Its spores borne by the wind, 
the fungus—which Roy calis 
cmcfer nist—invades mustard 
ants in late summerand causes 
them to change the way they 
look dnd srow. Healthy miuus- 
tards are short and have onlya 
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few leaves atthe 
base of their stems. 
Infected plants 
grow twice 24 tall; 
their clongated 
hrm s Ate crown eu 
by dense, tlower- 
like clusters of 
bright yellow 
leaves covered with 
a sticky, swoer sub- 
stance that lures 
burtertlies, bees, 
and Flies, 

The insecrs pick 
up the fungal 
equivalent of pol 
len and carry it 
to other infected 
plants, fertile 
the fungus in the 
process. “The furn- 
gis th not being 
nice to the hose,” 
Rov notes. Infected 
plan fy Sty toc 
fost, loge water, 
and die early 


it’s Better Than Soap 


for Cleaning the Mouth 


WHAT DIRTY MOUTHS we have! 
Distase-cousing tung), bacteria, 
and viruses tive there, Micro- 
OTRAS enter with every bree 
of food, Yet the tongue rarely 
pers infected, and when it docs, 
it quickly heals, 

There's a reason, The lining 
of the rongue secretes a peptide 
that acts.as an annbiotic, nip 
ping potential infection in the 
bud. Atthe Miagainm Research 
Institute near Phila- 
cclpnta, screntist 
, Barry Schonwet- 
ter and his col- 
leagues studied 
cow tongues, which 
are similar to human 
tongues: In tie lining 
they tmolated the anti- 
biotic, which they 
named LAP, lingual 
antimicrobial pepride. 
. About as-thick as alu- 
2 minum foil, the lining 
" ofoduces more LAP when 
the tongue has a sore, says 
Schonwetter. 
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Science Seeks 
a Better Tortilla 


FOR A HUMBLE SUNTECT Mexico's 
Tortilla Project has attracted a 
hightalutin statf—physicists, 
chemists, biologists, electronics 
specialists, and nutritionists. 
Their aim: te produce 2 tasty, 
mutritions tortilla man ethcent, 
nonpolluting manner. Thev say 
they ve succecdcd. 

“We go from corn to torcilla 
In tour munutes, instead of 12 
hours the old way,” boasrs Jests 
Gonzalez Hernandez, the proj- 
ect’s manager. The traditional 
method starts with a lengthy 
icaking of corm in water and 
lime, washes and cooks away 
MUTMCnts, produces contaminar 
cd water, and wastes energy. 

The-tedam studied every stage 
of the tortilla-making process 
to develop a machine that turns 
out 200 pounds: of tortillas on 
hour. “Ours taste as tood as the 
ones we cat now,” Gonzilez 
savs; Good news for Mexicans, 
who consume nearly a pound of 
portillas per person a day. 

Boars WEINTLAUS 
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Frances Ford Coppola's ranch, on a sweeping hillside in Californias 

wine country, 1a place that murtures the wide-ranging interests 

of a creative mind, Sot unlike the new IAM ThinkPod® 7551) in 

residence here. Althoueh Vir Coppola may retreat to the screenine 
| Frannie Fore ream or the research Library or the byngalow to work, like: mares 
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B REALLY WILD ANIMALS, ( 
SATURDAYS, 12:30 EM. EG 


Taking Kids Around the 


World on Saturday TV 


AGEN TO PENGUIN Wars the 
nest in the coldest place on 
earth—Antarcica (above). Now, 
nestled in tacir homes watching 
televishin, youngsters can leam 
about penguins and other crea- 
tures mm Natonal Geographic's 
hirst nanonally telecast show for 
children. Airmg on CBS-TYV, 
Really Wild Anynais will be 
shown in half-hour segments 
drawn trom the Society's popular 
home-video serics,.o Parents’ 
(howe Award winner, 

One of the first programs is 
“Cold, Cald South,” about life im 
the Antarctic freezer, Why are 
penguins such expert paddlers? 
What's on the menu tora whale 
the sme of a schol bus? 

Young viewers meet Dion, Lief, 
ond DT. Poncer, whose mothes 


enlit= them in ber work: count 
me penguins, They discover 

an old whaling boat, giving 
animated globe-~on-the-go Spin 
(in the voce of Dodley Moore 
gchance to encourage children 
to help whales and other endan 
gered animals 

With Spin, Realty Wild An- 
Mule (rans ports Young viewers 
fo such destinations as Africa's 
serengen Plain, the depths of the 
oceans, and the green canopies 
Of Pan forests. sh ith a hat Pace 
of facts, Maps, quips, music, arid 
eriphics, the scrics captures 
Kids attention while ecucaing 
them gbcur the world, 

Weve giways gone to eve 
part of the giobe with hlm- 
makers and scientists,” says Tim 
Kelby, senior vice president tor 
itlevimon, Now, with (BS os 
Our partner and a Saturday time 
sion, We re TaKIng Our blend of 
entertainment and education tm 
where tie kids are,” 
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National Georfraphic Specials 
EC. Wednesday, September 6 
The New Chimpannees 
See: local listings 
National Geographic EXPLORER 
TSS. Sunday, 9 pom. ET 
SeRLarniee 2: Vietnam Wile 
Surter Girks 
september 10: "The Swarm”; 
A Ghanous Way to Gi 
September LY: “Space Cyesey' 
Aoceetinen 
sopleniier 24: “Yollowstone 


ri | ro 
HeScrit of tie Oyota 


Children’s Programming 
CBS. Baginning September 26 
Saturcays at i230 p.m, EF 
Really Wild Animals 

National Georraphic Videos and 
Kids Videos Call 1-800-343-6516 
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Whale of an Idea Foils 
Salmon-Stealing Seals 


FISHERMAN CHARLES MARSHAM 
a talmon farmer in Diunpess, 
Sootland, was losing nea©rl 
$1,500 a week to pray seals that 
attacked hiner pens ot the 
Atlantic and ote his fish. Bus 
didn't want to kill the seals. 
What to cho: 

Marsham had seen a dramatic 
video of killer whales that row 
tnely prey on sea lions otf Pata 
ponia in Sourh America, Killer 
wiles alsa ranpe Soothind s 
waters. Would Marsiam’'s 
thieving seals flee from such 
a presence? Marsham 

anare, scconal trom 
night) and Marty 
Mackay, lett, built a 
| 4-foot fiberelass 
ciller whale “scare 
crow and an- 
chored it near 
Nilorshom’s 

saimoan pens in 
February 1494, 
“salmon mortality 
quickly dropped to 
zero, Miarsham 





reports. Since then fis rroun has 
made about 2 doven killer mod 
els tor sale to other fishermen, 
Could a dummy killer whale 
work in Seattie, where othaals 
ire considering shooting (all- 
forma sea lions that raid steel: 
head salmon {Earth Almanac, 
February 1994+? Linhkelv, save 


Joe Scordine of the National 


Marine Fishenes Service. (ne 


reason: Since killer whales allen 
feed On migrating steclhead, a 
model oouid scare the steelhead 


their spawning grouricds. 


from 
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Bakeries 


Ahhh-roma of 
May Diminish 


THE HEAVENLY SMELL of bread 
baking may be leis aromatic im 
some urban neighborhords if 
stricter regulations mandated by 
the Clean Air Act are followed 
The problem: When tlour, 
water, and yeast are heated to 
(TOPE, one of the by prod ucts 
released is pascous ethanol, 
which is harmless ateelf bur can 
help create o7one, 2 component 
of smog. States are required to 
find ways to reduce ground-level 
ozone by 13 percent by 1996 
Small mom-and-pop 
hakernes will be ex 
empt. But operanons 
that cxcecd accept: 
able emissions lev- 
els for their region 
yay need to install 
catalytit oxuliters al 
as-much as @ half mil 
hon dollars each to 
convert ethanol into 
carbon diaxnde 
and in the process 
dilute that olfactory 
delight 
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ADVERTISEMENT 


Before You Take Advil or Tylenol 
Again, Get a Second Opinion 


t's heen about a Yeirsamce A 

pain reliewer called Adowe* 

was iiide avuilathe ji ccm- 

auc Withatil 6 presenp 
tion, and ns benefits are being 
dmcovired by mor and more 
people cuch day, 

In fact, clinteal studies show 
that Aleve: tae key aclvpntaies 
over olbber brands. Al the end of 
the day, a iwoemll dose of Aleve 
prowiles sirincer pan rele! thin 
a dese of Advil” ft provides 
longer-lasting relief than Extra 
Sireneth Tylenol" and is gentler 
on the stornuech Lining (hia aspirin. 
So if vou haven? been satefied 
with your client pam reliewywer 
Wi May Win to fry Aleve 

Aleve 18 the oolyv. nion- 
prescripuon pain relief product 
thal offers Aumericans in pain 
f completely different active 
nurecdhent — naprogen acchiom 
lt was developed from Naprosyn’ 
[faproxen) wind Anaprion 
(naproxen sium), two of the 
WOOP S mos) widely used pre 
scription pin relevers. That's 
probably why so many doctors 
have already recommended 
Abewo for then paths. 

Here are some additional 
things you miay wank to think 
phout when considering this 
Wy a 


THE DOSING ADVANTAGE 
Most pam rehevers ane labeled lo 
he Laken La) Oe TCM ce BN TES 
day, Which may nol be conve- 
mcm! if Vow want te werk all diay 
of sleep throurh the narehe 
However, in looking at the re- 
commented dosing chart (above 
rihi), You will noticta basic 
Hiflercnce with Aleve. Aleve is 
labeled to be dosed every & to [2 
hours instesd of every 6 to & 
hourt like Extra Strength 
PWwenel, ord te 6 hevurs bike Advil. 


"fone? on a weeds, J- pel ce pee rete 
compareet at ff ae LT Sen. 
‘Geo reed Lake Sete perce Hop feel ediieer cheers eo 














THE VALUE DIFFERENCE 
How often you have to take a pom 
rehever also alfects yoru wullet 
These days, (ts important ta 
Bel the most for your money. The 
table below shires that the proce 
on the botthe m-not ihe best ertriche 
to Vilue The cost for the mimes 
of pills you have to take for the 
mikktinoumn dnily dose varies 
preatly, The ccst for Aleve shows 
tmavy be an execthent choice for 
VOL eS OLN! Ps. 
THE SAFETY STORY 
Finally. even thoggh you can 
buy them aloist everywhere 
remember OTC pain rehevers 
are semous medicme. [t's tomper- 
tant to read the product's label 
and dbrechons caretully: 


COST PER 24 HOURS OF PAIN RELIEF 





You muy hive recently 
heard of reports in leading 
medical journals, such as the 
Journal of the ‘Aimerican 
Medical Asspcition, lImkiire 
itciuminophen (the wclive 
ingredient on Dvlermol) bo possi- 
ble liver damayve, These 
patients took more than the 
Tikimiuin daily dose of sects 
monaphen, and many at Unies 
Pitients Were cither fasting 
fhodfor consuming abcoboal. Tf vou 
consume three of more alechinl- 
containing drinks per diay, yuu 
should wk your doctor for achyice 
for wheo and how you should 
take any OTC pain reliever. In 
feet, owas recently annauneed 
that al] OTC poin relievers 
should have on alcohol warning. 

Look for ma Wst of the 
uppraved uses fir the product, 
how often and for how lone yoru 
cin take it. and espectally fos 
my warming or side effects af 
which you should be aware. For 
caample. af you sulter [rom 
stomach pain. vou should check 
wilh your dactor or pharmacist 
before taking aspirin, ihuprofen 
oF naproxen sodium. Remember, 
when uscd property, OTC pain 
rehevers can provide safe and 
effective relief from moat com- 
mon aches and pains 


THE BOTTOM LINE 
For the {iret tine in more than 
1) years there's a peak ey relief! 
cheice that’s really different 
Aleve. Acnal having a new chonce 
means that you ane better able to 
Tiel pai rele that's right for you 
lf you are in doubt about 
what to take, ask your doctor 
of Pharmacist. Chances are, he 
or she mav recommend Aleve. 
Even thoteh it's been around 
lor onlW one vear, many doctors 
have already recommended it 
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Potomac's Stepchild, 
the Troubled Anacostia 


POOR RELATION to the Potomac 
Biver—much healthier after dec- 
aches crt cleanup—a ge veri-miile 
tnibutary, the Anacostia River, 1 
a ditterent story. In 1993 the 
conservation group Amencan 
Rivers calleditthe fourth most en- 
dangered tiverin North America. 
Bedeviled by siltation, pollu- 
Hon, and dredging, the Maaloe: 
tia flows through one of the 
powerest neigh brarhe pods an 
Washington, D.C. In the past 
six years volunteers of the 
Anmoostr Watershed Society 
have fh aut 109 tons af 
trash. Last Earth Day, April 22 
(above), the society and Green- 
peace picked Up scven fons. 
“The sodety s motto, START, 
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ASHER: SOCIETY 


stands for Stop Tras UTE the 
Anacostia River Today,” save 
oreaident Robert Boone. He 
hopes that the Army Corps of 
Engineers will restore the river's 
Meindering contours bo reduce 
siltation and create a wetland. 


Road May Breach 
the Devilish Darién 


DAUNTING SWAMPS and rain 
forest create a formidable 
barrier between North 
and South America 
called the Duneén. 
Conquistadores laid 
a cobblestone mule trail here. 
But the Dartén has long blocked 
completion of the 14,000-mile- 
long Pan American Highway, 
begun in the 19206. The last link 
ray tow be buult. 
The main artery 

ne of the highway 

& extends trom Alas- 
’ koto Tierra del 
Fuego, Fear of cat- 
tle disease —now 
controlled —and 
several lawsuits 
long held inp the 
Darien segment. 
Colombia and Pan- 
gina are discussing 
| ae ter Huaiel te 
across two national 
parks otter an envi- 
ronmental impact 
study is completed. 
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Guam Rail: Reprieve 
From Extinction? 
SECRETIVE WAYS of the Guam 
rail, endemic to that Pacific 
island, helped it survive intro- 
duced rath, cats, and dogs, Bur 








these flight 
[eae rails 
cold nit 
withstand 
the cous of another imvader—the 
brow tree tnake, which proba- 
bly arrived by ship from Papua 
New Guinea after World War I. 
Now numbering more thanamil- 
lion, the snakes exterminated the 
rails from the wild by 1986, 

But two ¥ears earlier research- 
ers began PeScLuing rails fora 
capnye-brecding program that 
now totals about 200 birds. Last 
spring the scientists bepan 
releasing groups of 30 po 50 rails 
42 miles north of Guam on Ror 
Island, snake tree so far. li 
Rota’s few inhabitants can keep 
stowaway snakes from coming 
ashore, the tails have a chance, 

— foun L. ELior 
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Come Explore the | MV 





Research and Technology forthe 21st Century 


pa te 


With your help, Aloha = =a os at 
won't mean goodbye f ¥. \ 
to earth's rarest a 


birds and plants. 


Enjoy learning trom 
Our six artistic color 
posters featuring the 
islands’ tlora and fauna. 
Jom Hawan citien 





Less than a dozen Maw 
nukupu a Survive, Chis 


advocates for environ- is one of twelve tropical 
mental education and Hawaiian forest bird 
protection. species that can be 


saved from extinction, 
Fora Hawai Conserver’ newsletter 
and membership fonn, please write: 


Conservation Council for Hawaii 
P.O}. Box 29253, Honolulu, HI Ss 
(Fax: &8OK-531-3050) 
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Reporting on 
Rebuilding 


IN EL SALVADOK | packed my 
rental car with pec food,” says 
freelance photographer Tomasz 
TOMASZEWSEL, here hugged by 
acircus monkey in NWahuizaleco 
There Were a lot of homeless 
dewts anid cars there, and | just 
wanted to give them a meal 
After | fed the monkey, the 


OY TLS imVited me to poi ies 


orcs, he save, But fomasz 
was expected back in Poland by 
Hs wie, writer Mialgormita 
Nitzabitowska, their daug 
Maryna, and their four dors 
all adopted strays. he family's 
adventure driving across 
the Uintted Stites resulted m 
“Discovering America™ in the 
lanidry YES LfOGRAPHIC. 
‘Now thatthe warm over, 
Salvadorans are trying to be 


decent to one another,” 4avs 
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Assistant Bortor MIRE 
ROWARDS, bottam, coverner a 
political rally in the castern ciry 
if San Francisco, “They are 
such warm people: it makes you 
wonder how they could have 
Been so violent” 

Thougn recentiy his beat has 
been the former Soviet Union, 
the 27-year GBOGRAPHIC Veter- 
an 1s no-stranger to Central 
America, Fle first visited as a 
press gide to Peace (Corps: direc- 
tor Sargent Snover im 1963 and 
later reported on Mexico, Hon- 
duras, and Nicaragua —among 
nis 33 articies for the magazine. 

Mike carmed his tirst bylime 
atage 14, covering high school 
sports tor the Cobb Comah 
Pres tm Marietta, Georgia 
“Sem Oy mame im that news- 
paper was the bugeest thing that 
had ever happened to me," he 
remembers, “and writing 15 all 
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iviera. When was the last time 
- you eal had fun in a car? 


lf it’s been awhile since you were really truly 
excited about a car, take Riviera for a spin. 
It has a stronger body unit than any 
other luxury coupe in the world. It's agile. 
Supercharged.* And downright fun to drive. 
_———— Riviera by Buick. Express yourself. 

> ae For a good time, call 1-800-4-RIVIERA. 
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